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PREFACE 


The present little work is designed only to bring within 
the same covers the prmapal bodies known as resins, 
gums, and gum resins in a convement form for reference. 

Chemical information is, of course, absolutely neces- 
sary m dealing ^\ ith this group of natural substances, 
but this has been kept down to its simplest possible 
limits, m order that this bttle handbook should be in 
keeping with the remainder of the series of svhich it 
forms a part 

It is obvious that, since thousands of trees yield 
resmous substances, a selective treatment is necessary, 
so that only the more important substances or those 
which for some reason or other, possess special interest, 
have been dealt with 

The terms gum, resm and balsam are used in a more 
or less loose form popularly The varnish resins are 
frequently spoken of as varnish gums, and so on, A 
simple, if incomplete, distinction which will be easily 
understood, is that the true gums are more or less 
soluble in water, and insoluble in organic solvents, 
whilst the resins are insoluble in water, and more or 
less soluble in organic solvents 
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GUMS AND RESINS 


CHAPTER I 
RESINS PROPER 
Copal Resin 

Copal resin, or gum copal, as it is frequently termed in 
commerce, compnses a number of different types of 
resin, some of recent others of fossil origin, and to some 
extent found m nearly all tropical and subt/opical 
countries throughout the world The principal sources 
of the copal of commerce are East Africa West Africa, 
the Dutch East Indies, certain islands in Polynesia, 
New Zealand, New Caledonia and the north-eastern 
portions of South America Generally speaking, five 
principal types of copal are recognised m commerce, 
which are as follows — 

1 East African copal, including Zanzibar, etc 

2 West African copal 

3 Manila copal 

4 Kaun copal, from New Zealand and New Caledonia 

5 South American Copal 

The East African product is collected m British, 
Portuguese, and (the late) German East Africa, and is 
usually sent thence to Zanzibar where it is sorted, 
cleaned and packed for ejqiort It is known as Zanzibar 
ammi or copal, and vanes greatly in price, in normal 
times dust fetching about £30 per ton and fine grades 
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over £300 The \alue of the exports from Zanzibar 
reaches about £15 000 per annum Tlie East African 
copals are fossil resins being found principally in localities 
from \\hich copal trees have disappeared They are 
probably the product of species of Trachylobiunt 

The West African copals are obtained along the 
coastal regions of West AfrKa from Sierra Leone to the 
Portuguese Congo The finer vaneties are fossil or 
semi fossil and the poorer grades are derived from 
h\ing trees The best varieties are obtained from the 
Congo Angola and Benguela the medium qualities 
from Sierra Leone and Accra and the low grades from 
the higer districts The trees which jneld or have 
yielded these types are probably Copatfera %uibouritam 
Cyanoihryrsus ogea and Dametla obhnga They are of 
far less value than East African copal the best qualities 
m normal times being worth about £7o per ton 
Manila copal was at one time produced entirely in the 
Philippine Islands but the same type of resin is now 
gathered in the Dutch East Indies and comes into 
commerce t nder the names Macassar Pontianac or 
Singapore copals These copals are used for the 
cheaper but still good qualities of copal varnish 
Kaun copal as the resm from New ^aland and New 
Caledonia is termed is a fossd resm derned from the 
so-called Kaun pine Dianmara hwtrahs The finest 
varieties fetcli about as much as the best East African 
copal New Zealand exports about £o00 000 to 
£600 000 worth of this resm per annum 
South American copal which is the product of 
Hymenoea specie^ is denved principally from the living 
trees but a certain amount of fossil resm is also collected 
Commercially it is known as Demerara animi and the 
best grades arc worth about half as much as the best 
East African aarieties 
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Copal resin vanes much in appearance It is a hard, 
brittle resin, \itreous and senu transparent, and jellow 
to red in colour often haMng a peculiar faceted 
or indented surface technically known as “goose 
skin,” which is especially characteristic of Zanzibar 
copal 

The principal virtue of copal resm is its hardness, on 
account of which copal varnish dries with a good hard 
surface able to withstand considerable wear It is, as 
is usually the case with the so-called hard ' varnish 
gums necessary to heat the resm until destructive 
decomposition sets in and about 10 to 25 per cent of 
its weight IS lost in the form of water gas and oil, before 
It becomes soluble in hn»vcd oil and turpentine m order 
to convert it into varnish The only “ adulterants “ of 
copal resm met with in commerce are the cheaper 
and softer varieties, which are sometimes mixed 
with the harder and more expensive grades Common 
lesin has been said to be an adulterant, but this is 
apocryphal 

Generally speaking it may be taken for granted that, 
after allowing for colour the value of a copal resin 
depends practically entirely on its hardness The 
principal exception to this rule is Kauri copal, 
which although it may be of low melting point, is 
so easily manipulated by the varnish manufacturer, 
that It IS valued for certain purposes irrespective of 
Its hardness 

The following table represents the general scale of 
hardness of the principal types of copal known — 

1 Zanzibar copal 

2 l^Iozambique copal 

3 Lindi copal 

4 Red Angola copal 

5 Pebble copal 
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6 Sierra Leone copal (fossil) 

7 Yellow Benguela copal 

8 White Benguela copal 

9 Cameroon copal 

10 Congo copal 

11 Manila copal 

12 White Angola copal 

13 Kauri copal 

14 Sierra Leone copal (living trees) 

15 South American copals 

The actual constituents of copal resin arc practically 
unknowTi Numerous compounds have been reported 
as present, but their very high molecular weights and 
the absence of characteristic derivatives render the 
pubbshed details very dubious and they must be ac 
cepted with reserve For example Tschirch and 
Stephan claim to have isolated from Zanzibar copal 
about 80 per cent of trachylobc acid, of the formula 
Cji Hgj Og (OH) (COOH), and other similar compounds 
The author can find little evidence beyond the per 
centage results of an organic combustion to support 
these formulae It is however certain that all copals 
consist, bke shellac of a mixture of which the principal 
constituents are free acids and esters and the determina 
tion of the acid and ester values gives useful information 
as to the purity and type of the resin examined The 
following figures which must not be considered ex- 
haustive have been found to cover the types of copal 
resin mentioned — 

yield value Ester value 

Manila 126 to 130 45 to 55 

Singapore 120 to 13» 50 to 6» 

Kauri 65 to 85 30 to 40 

Angola 50 to 90 50 to 80 

The iodine value has also been determined on a 
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number of samples and vanes as follows according to 
AVorstall— 


Man la 
Pnntianac 
2an7ibar 
Mozan bique 
MfiAaga-scair 
West \fncan 
S cm Leon 
Brazil an 


74 to 170 
104 to 148 
119 to 142 
115 to 123 
136 
128 

122 to 143 
102 to lOa 

123 to 134 


Pammar Rcsiv 

The various types of dammar resin are derived from 
a number of trees of which the principal species are 
Hopea Shorea and Balanocarpus The greater part of 
the supply of dammar resin ( gum dammar ) is pro 
duced in the Federated Malay States Sumatra and 
other islands of the Dutch East Indies The fact that 
dammar resin is fairly soluble in alcohol and turpen 
tine causes it to be used to a fairly considerable extent 
in the manufacture of the so called spirit varnishes 
which ire used for the varnishing of fabrics such as 
paper ind certain cloths and for indoor decorative 
work 

Dammar resin is not a fossil resin all types being 
obtained from living trees 

The East Indian dammar resins principally obtained 
from Java Singapore and Padang are the principal 
varieties of any importance in the European markets 
This East Indian dammar is m the form of stalactitic 
granules and lumps of an almost white to yellowish 
colour transparent usually coated %vith dust andlaving 
a conchoidal fracture It >s not so 1 ard as copal but 
IS still what may be termed one of the hard varnish 
resins In additiin to the above described there are 
certain dark resins often nearly black obtained from 
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certain districts in India They are, iiowever, not of 
great commercial importance 
The finest dammar is the Batavian variety which is 
valued on account of its fine colour, and because it forms 
a very clear solution with turpentine 
Nine samples of daminar resin, obtained from the 
Federated Malay States, were chemically examined in 
the Imperial Institute, and found to have the following 
characters — 


(1) 

MeUing 

potnt 

90'C 

jlsh 

0 26% 

Acid 

number 

45 3 

Ester 

number 

1 4 

(2) 

94’ 

0 08% 

72 0 

0 

3) 

87’ 

0 05% 

385 

0 

(4) 

180’ 

0 52% 

33 0 

1 3 


185’ 

0 03% 

72 0 

0 

(6i 

92’ 

0 06% 

33 0 

0 

(7) 

200’ 

0 04% 

46 5 

02 

(8) 

97’ 

0 25% 

38 5 

0 

m 

100® 

0 09% 

55 0 

0 


Dammar resin is very soluble in alcohol, benzene, 
turpentine and carbon disulphide 

O^lophony can be detected as an adulterant of dammar 
resin by digesting a small portion of the sample for half 
an hour with ammonia solution and acidifying the 
filtered liquid with acetic acid If colophony be present, 
a precipitate of resin acids is formed, whilst if the 
dammar be pure only a slight opalescence occurs since 
only a minute amount of the acids of dammar resin is 
extracted by ammonia 

A sample of dammar resin known as “ rock dammar '* 
from Burma has been examined, and has been found 
to be of excellent quality and fit to be classed as amongst 
the better varieties It is very abundant in tlie South 
Tenas'^erim Dnusion of Burma, and is derived from 
Hopea odorala According to expert reports, it is 
suitable for cr) dal varnishes, and if it could be obtained 
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in the fossilised state it is probable that the demand for 
It would be 'ery large indeed 

This Burmese Rock dammar Ins the following 
characters — • 

Ash 0 S» to 0 

Sapomficat on >«o 31 to 37 1 

Acd No 3t to 31 S 

Ester No = 0 to 5 (5 

Melting point = 90“ to 11S°C 

Specific gravity = 0980 to 1 013 

Gottheb has recentlj desenbed two ty'pes of recent 
dammar tesin from mid Borneo {Arch Phann I9U 
249 701) Of these one is known as dammar daging 
and IS probably identical with Rose dammar It is 
obtained from Reitnodetidron rassak It forms bright 
yellowish white pieces some of them having a reddish 
tinge It has the following chancters — 

Initial melting point •= 130'C 

Complete OK-lting point — ISO'C 

Acid valoe - 140 151 

Saponifioation value ^ 159 165 

Soluble in tlcobol ~ ^2®o 

peltolcatn eUvee 30°e 

cirbon bisulphide 4S®o 

benzene — 25 '’o 

It consists almost entirely of resin acids with a small 
amovmt of newtial resenes 

The second rc»in is a recent fossil resin of unknown 
origin It consists largely of resm acids but contains 
about 8 per cent of an essential oil arid a certain amount 
of bassonn 

Elemi Resins 

The name elemi is in the ordinary way practically 
restricted to the somewhat soft aromatic oleo resinous 
body collected m the Philippine Islands from one or 
more species of Canartum pnnapally Canartim htzo 
Hic»?H There are small quantities of other resms 
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offered under the name elenu from time to time, but 
these are usually qualified by the name of the place 
from which they have been imported 

In the fresh condition elemi resin is a mixture of resin 
with a certain amount of essential oil, of pale colour, 
and either soft and somewhat viscid when it is known 
as soft elenu or hard and semi crystalline, when less 
essential oil is present The smell of elemi reminds one 
of a mixture of lemon and turpentine According to 
Dietench the following resms are properly described as 
true elemi resins — 

1 Manila elemi, from Canantm luzonicum 

2 Yucatan elemt ftom Amyns flumtert 

3 Mexican elemt from Atnyrts elemtjera 

4 Rio elemi from various plants 

5 Brazilian elemi, from Protmm heptafhyllum 

6 African elemi, from Bosweilia frenana 

7 East Indian elemi, from Cananum zephyrenum 

Until quite recently the botanical origin of Manila 
elemi, which is the principal elemi of commerce, was a 
matter of speculation, but researches by the Bureau of 
Science of the United States of America have established 
the fact that the oleoresm is collected m the Philippines 
from Canantm luzometm The fresh oleoresm con- 
tains from 20 to 30 per cent of an essential oil ivhich 
15 composed mainly of hydrocarbons, of which the 
terpene phellandrene is the pnnapal 

The non volatile resin consists lai^ely of two easily 
crystallisable compounds, known as alpha amyrin and 
beta amyrin 

At one time elemi resm was used to a considerable 
extent m medicine, as an mgredient m various oint- 
ments and plasters, but to-day this has entirely ceased, 
and it IS principally employed in the preparation of 
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panting inks and to a smaller extent in ceitaifi types 
of varnish 

The characters of cleim resm differ according to the 
district in which it is produced The following JS a 
fair average of the figures obtamed in the analysis of 
typical Jfanila elemi — 

SofI Mantfa EUmt 
Volat te oil 15 to 20% 

Ash 0 02 to 0 2% 

Ac d N alue 17 to 2a 

Ester value 7 to 25 

Hard Ma tin Eltmt 
Volat le o 1 « to 9% 

Ash 0 2tol% 

Ac d ^alue IS to 28 

Estes value ~ 2S to 3$ 

There is a resin very similar in character to ofdinary 
elemi resin which is produced m Dominica ptobably 
itom Bursera gHWt»»)era tbe so caWed gomtmeft 
and IS knots n as gomtnier resin It is of common occur 
rence in the forests of Dominica and is collected ahd used 
bv the natives for the manufacture of torches and 
incense The resin exudes either from natural fissufes or 
from cuts in the bark It is at first an opaque \vhitish 
viscous liquid which soon dues into yellowish lumps 
of brittle resin What bttle has reached the J^udon 
market has been sold as dry or West Indian elemi 
The hard variety of this resm is completely soluble 
m alcohol and partiaDy so in oil of turpentine whilst 
the soft variety is completely soluble in turpentme oil 
but only partially so in alcohol 

Elerm resins from Southern Nigeria and from 
Uganda have also been imported and examined und if 
carefully collected and exported in a clean condition it 
IS probable that these elemis would find a ready market 
as a substitute for the Afanila product 
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Essential oil of elemi is fragrant, with an odour 
recalling those of fennel, lemon and turpentine, a sp gr 
of 0 87-0 91, and is dextrorotatory The terpenes 
present consist chiefly of phellandrene and dipentene 
The resin of elemi consists of two substances, one brein, 
soluble in cold, and the other, amyrin, m hot alcohol, 
the former occurring in the larger proportion (60 p c ) 
The one soluble in hot alcohol is left when the elerai 
is treated with cold alcohol, and can be obtained in the 
form of white crystals, to the extent of 20 per cent by 
crystallisation from boiling alcohol This resin is 
neutral The water in which the elemi is distilled, 
retains two crystallisable substances soluble m water 
to which the name of bryoidm and breidine have been 
given Manila elemi also contains a small quantity of 
a crystalline acid named elemic acid, the crystals of 
which are larger than those of the other crystalline 
bodies above mentioned 

Colophony or Common Resin 

This resin is the cheapest of all commercial resms, 
and IS more largely employed than any other At 
present the principal source of supply is the United 
States, but considerable quantities are collected in 
France and Russia, and recent researches and develop- 
ments indicate that there are vast possibilities for the 
industry in India (See pp 31 and 51 } 

Colophony is the non volatile portion of the oleo- 
resmous exudation of vanous species of pine trees, 
which are to be found m enormous quantities in the 
producing regions This oleoresmous exudation is 
known as crude turpentine, which, on steam distillation 
yields the oil of turpentme of commerce, leaving the 
rosm behind Common rosin, or colophony, is used for 

a— (1465s) 
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numerous purposes in the arts mcludmg the manufac- 
ture of very low grade varnishes cheap household soaps, 
for the distillation of rosm spirit and rosin oil, and for 
the manufacture of metallic resmates, which are added 
to tarnishes to assist rapid drying Varnish made 
from coJophony is of very low grade and weathers very 
badly indeed, powdered rcsm can usually be scratched 
vtith the finger from the tarnished article A small 
but very important technical use for colophony has 
quite recently arisen in the manufacture of ester gums, 
as they are called The colophony, being almost 
entirely of an acid nature combines with the alcohol 
|ljcerine. and with certain other bodies containing 
hydroxy groups forming a stable ester, or salt of the 
acid body present These ' ester gums ’ Iiave been 
found to be far more useful than ordinary colophony for 
varnish manufacture as the dried varnish weathers 
well and cannot be saatched or removed with anything 
like tlie ease that colophony varnish can To indicate 
the value of the rosin industry we may draw atten* 
tion to the imports of the year 1907 into the United 
Kingdom when rosin to the value of £896 301 was 
brought into the country of which no less than 
£693 000 came from the United States and £136 092 
from France 

The methods by which rosin is obtained from the pine 
tree vary to a certain extent but the following descrip- 
tion will fairly indicate the general principles under 
lying its production In the United States the principal 
tree used for turpentine-tapping is Ptntis Auslrahs, but 
numerous other pmes are also employed to a less extent 
In the autumn and winter the tr«s are ‘ boxed, ' that 
is excavations of characteristic shape are made in the 
trunks of the trees, about 8in above the ground These 
excavations are known as boxes and are so made as to 
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hold from S to 10 lb of the exudation After allowing 
a few days after the boxing, the bark is cut away for 
about 3 ft above the box and the wood is cut with 
grooves leading to the box so that the oleoresin shall 
collect there and not run away The exudation of the 
crude turpentine commences about the following March 
and goes on till the end of August when it becomes very 
slow, and then finishes about the middle of October 
The crude oleoresin is then baled out into barrels and 
conveyed to the stills and heated to drive off water 
It IS then distilled, and the volatile essential oil sold as 
oil of turpentine, and the non-volatile colophony or 
rosin IS left in the still As a rule the “ tapping " life 
of these trees is from five to eight years, after which 
they yield but little exudation 
In France the turpentine and rosin industry is practi- 
cally confined to the Landes district and the principal 
tree used is Ptnus ftnaster The crude oleoresin, known 
m France as the " gemme,” exudes from the trees during 
the warm season, from March to October, from an 
incision made by the collector with an axe This incision 
is known as the " carre,” and is kept open by the removal 
of a thin slice once a week, and is gradually extended 
to a height of about 12 ft from the ground The tree 
IS worked for one year and then left alone for two or 
three years, when a fresh inasion is made, and the tree, 
by this means will yield oleoresm in payable quantity 
for a period of about forty years It is then " bled to 
death,” that is, worked by means of several incisions 
simidtaneously, and so qiute exhausted, before it is 
handed over to the tree fellers 
The Indian pine tree, which is known locally as 
" chir,” IS the Finus longtfolta, and the method of 
collecting the oleoresm is based on that in vogue in 
France An initial cut, about 6 in by 4 in and 1 m 
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deep 3S cut near the base of tbe tree, and sJjghtly extended 
every week throughout the summer, until it is about 
18 in long by the end of the year. The oleoresm 
collects m a cup fixed at the base of this cut or “ blaze," 
as It 15 called, and the contents are emptied periodically 
Two classes of tapping are in use, (1) light tapping, and 
(2) heavy tapping The latter system is carried out 
in the case of att trees due to be felled within five 
years, and consists in making as many blazes as 
possible, so that the tree is, as m the case of the 
French trees, bled to death, before being handed over 
to the feller 

Turpentine is also made to a large extent m Russia, 
but It IS a different product to the above and the rosm 
industry is of much less importance 

At {he present moment American and French rosins 
are the twq, commeraal varieties, hardly any other 
ever being seen on the London market French rosm is 
usually known as galipot, and American grades are 
lettered, for example A is nearly black, and WW is 
almost colourless (" water white”) 

Colophony consists almost entirely of a free acid, or 
mixture of free acids, known as abietic acid, possibly m 
the form of an anhydnde, which is known chemically 
as a lactone A small quantity of esters also exists, 
but considerably smaller than that found in most other 
resms A good quality colophony is of a pale yellow 
colour, soft, easy to fracture with the fingers and practi 
cally transparent On warming a distinct terebin- 
ethinate odour isnoticeable It is easily soluble in alcohol 
or in acetic acid, and in volatde and fixed oils It 
is slightly heavier than water, its specific gravity 
being from 1 0450 to 1 085 It softens at about 75®C , 
and IS completely melted at 120° to 135° Being 
the cheapest resin of commerce, colophony is never 
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adulterated The analytical figures of typical colo 
phony are as follous — ■ 

Specific gravity = 1 O4S0 to 1 OSa 

Acid value = 150 to 175 

Ester value = 7 to 20 

Iodine value = 118 to 128 

Unsaponifiable matter = 4 to 9% 

A useful quantitative test for colophony is the re 
action known as the Storch Morawski reaction If a 
fragment of colophony be dissolved m acetic anhydride 
and the mixture allowed to cool and the liquid filtered, 
the latter yields a fine reddish Molet coloration when 
sulphuric acid of speafic gravity I S3 is allowed to flow 
gently down the tube containing the acetic solution 
The colour appears at the junction layer of the two 
liquids 

Theso<alled‘ driers of the paint trade are prepared 
by melting colophony with the oxide of the metal, 
usually lead or manganese or by the addition of a 
solution of a suitable metallic salt to an aqueous solu* 
tion of the colophony in the form of its sodium salt 
These resinate iiers always contain a large excess of 
resm as otherwise theu- action would be far too powerful 
for general use To be satisfactory the resinate dneis 
must be completely soluble in Imseed oil and any 
insoluble metaUic oxide is quite useless 

On dry distillation colophony yields the commercial 
products known as rosin spirit and rosin oil The 
process is carried out m vertical cast iron stills On 
distillation gas and aqueous liquid are first driven off, 
and then follows a light oily liquid, which boils between 
80' and 250'C and when purified is known as rosin 
spirit At about 290' to 310' losm oil commences to 
distil over The residue in the still consists of valuable 
pitch or of cokey matter, according to the length to 
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which the distillation has gone Rosin spirit is a pale 
or colourless oil of specific gravity about 0 850 to 0 880, 
and has been used to some extent as a substitute for 
turpentine 

Rosin oil IS a visad liqmd varying in colour from a 
very pale yellow to dark brown It ts usually strongly 
fluorescent, but the “ bloom,” as it is called, can be 
removed by suitable treatment with dmitronaphthalene 
Rosin oil has a speafic gravity varying from 0 980 to 
1 100, and consists pnnapally of hydrocarbons with 
a small quantity of resin aads It has a large use in 
the lubrication of machinery and wagon wheels, and 
when mixed with lime and petroleum oils form the axle- 
grease of commerce It is also used, with or without 
linseed oil in the manufacture of printer’s ink 

Amber 

Amber is the fossi! rcsm derived from Fimtes succtmfer 
and IS collected prmcipaUy near the Prussian Baltic 
coast Amber is the hardest known resin, being a 
brittle substance breaking with a conchoidal fracture 
The colour vanes from pale yellow to dark brown and 
even almost black Some varieties are nearly trans- 
parent, others are cloudy and even opaque, the markings 
on the polished amber often being very beautiful It 
polishes well, and possesses the character of being very 
easily electrified negatively when melted 

Amber is used to a considerable extent for the manu- 
facture of ornamental articles for example, cigar 
holders, the mouthpieces of pipes, etc , etc Formerly 
the darker varieties and smaller pieces were used to 
make amber varnish, which, for fine work, such as 
carnage varnishing, is about the finest and hardest that 
can be made 

Very little of the varnish labelled ” amber varnish ” 
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to-day, hox^e^e^, cootams any amber In the working 
of amber, a considerable quantity of shaNTngs is pro- 
duced These are amalgamated again with the assist- 
ance of enormous pressure Sometimes other resins, 
such as copal are worked m This product of course, 
has nothing like the wearing qualities of the natural 
amber, and is known as " mutation amber " 

The varieties of amber recognised in commerce are 
as follows — 

1 Sucamte This is the most important variety 
and forms pale jeUow or jellowisb brown brittle lumps, 
either tran«parent or opaque and melting at 250® to 
300®C 

2 Gedamte is so called “ soft amber " This is of a 
whitish jellow colour, easily fractured, and melting at 
150* to 1S0*C 

3 Glessite is of a darker colour and is usually opaque 
It melts at 250* to 300* 

4 Beckente This is a brovm opaque \anety 

^\'hen amber is used for vamish manufacture, it is 

fiist melted and a certain amount of volatile oil is dis- 
tilled off This IS the true oil of amber or oleum sueetnt 
True oil of amber has a specific gravity of about 0 950 
and an optical rotation of -f- 15* to -{- 25“ Nearly all 
the oil of amber of commerce, however, is not, in fact, 
distilled from amber at all, but is the product of the 
distillation of other resms, mcluding colophony 

Pure amber has the foUowmg characters — 

Acnt xahieo 13 to 3^ 

Ester va!iie= 70 to 95 

Genume amber can easily be distmguished from the 
imitation amber described above by means of polarised 
hght \Mien examined between crossed nicol pnsms, 
it shows only very famt colours, whereas the lack of 
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homogeneity in the manufactured article causes it to 
show brilliant colours 

The AcARoro Resins 

There are two distinct varieties of acaroid resin, or 
gum acaroid as it is sometimes called, the red and the 
yellow They are derived from species of Xanthorrhoea, 
especially Xanthorrhoea AuUralts and Xanthorrhoea 
hasiihs 

The red resin is commonly known in Australia, 
whence both varieties are obtained, as “ grass-tree 
gum,” and occurs as small red brown dusty lumps with 
a lustrous fracture The yellow variety is often termed 
Botany Bay gum, and comes principally from Tasmania 

They are cheap resms, not much more expensive than 
common colophony, as a substitute for which they are- 
to some extent employed They enter into the com- 
position of a certain amount of cheap sealing wax 
spirit varnishes for coating metals, and. in alkaline 
solution for sizeing paper The red variety is also used 
in spirit solution for staining wood a mahogany colour 

According to J C Umney (Perfumery and Essential 
Oil Record 1915 212) the light vanety of the resin 
obtained from New South Wales is obtained from 
Xanthorrhoea hastihs, and the dark variety from 
Xanthorrhoea arborea The former is the more aromatic, 
and IS of particular interest because it contains an 
appreciable amount of benzoic acid It possesses 
a certain amount of perfume value, and can, up to a 
point, be used as a substitute for benzoin, storax or 
tolu On burning it emits a fragrant odour resembling 
that of gum benzoin, and might therefore be used as an 
incense resin The percentage of benzoic acid present 
vanes from 4 6 to 7 2 per cent, 
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TIms resm also possesses particular interest at the pre- 
sent time on account of the fact that when heated %vith 
nitric acid it yields a considerable quantity of pi(^c 
acid If the resin be destructively distilled in an iron 
retort a large amount of oil is obtained, the heavy oil 
resembling phenol and the light oil having the general 
character of benzene It is obvious, therefore, that its 
general constitution must be fairly closely related to 
the closed chain hydrocarbons or these products would 
not result 

An interesting account of the collection and properties 
of the resins of various species of Xantkorrhcea was 
published jn the Pltamaceultcal Journal vol xxi, p 906 
from which the following is abstracted — 

' The stems of the grass trees are chopped down 
broken up into convenient pieces and allowed to fall 
into a sheet A stout stick or flail completes the work 
of disintegration The substance is then passed through 
a sieve the ligneous portions being thus removed, and 
a gentle breeze is sufficient to winnow what has passed 
through the siei e After a bush fire has passed over 
grass trees the heat causes the resin to run into fnore 
or less spherical masses which become darker in colour 
The heat of the sun is sometimes sufficient to produce 
this effect As a role the commercial product is m 
small pieces almost in powder or in a friable mass of 
particles When boiled wath ivater a small quantity 
of tannin and colouring matter is extracted, and crystals 
of benzoic aad separate mi cooling ” 

There is also a red acaioid resin obtained in the West 
Indies— principally m the Bahamas It is, however, 
paler in colour tten the Australian variety 

The following method has been described by Rabs for 
identifying acaroid resm in the presence of copal, 
shellac and colophony. A small amount of the 
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material to be examined ^ heated with ten to twenty 
drops of nitric acid until nitrous fumes are copiously 
evolved When cold, the residue is dissolved m alcohol 
and ten to twenty drops of a 5 per cent solution of 
feme chloride are added to the intensely red liquid 
A brown to broivnish-black coloration accompanied by 
a cloudy appearance m the liquid denotes the presence 
of acaroid resin 

The bulk of acaroid resin appears to consist of an 
ester of para coumanc aad, with a certain amount 
of resm alcohols 

L E Andes (CAem Jiev Felt Han Ind , 1909, 
16, 160) gives the following interesting account of the 
acaroid resins — 

" Of the various species of Xanlkonhoea, X. drum- 
mottdii (W Australia) is reputed to afford most resm, 
a single tree yielding an average of 23 kilos of a yellow 
resm X taUana (S Australia and Kangaroo Island) 
furnishes a ligneous, vesiculated, readily friable and 
odourless resm The mass js dark red, the poivder is 
yellowish and imparts a blood-red colour to hot water 
Petroleum ether extracts 1 per cent of a colourless 
odourless resin strong alcohol dissolves it entirely, 
forming a fiery red solution, which deposits crystals 
of benzoic acid- on evaporation X hasiihs (NSW 
and Queensland) produces a resm of sweetish odour, 
resembling that of benzoin, it is readily friable, the 
powder resembling gamboge and undeigoing change of 
colour when exposed to light It melts in boiling water, 
rendering the latter turbid and yellow Petroleum 
ether extracts 1 per cent of a pleasant-smelling sub- 
stance, alcohol dissolves 94 per cent . and the solution 
affords feathery crystals of brazoic acid on evaporation 
The purified resm melts at 97 Another sample, 
showing a lower melting pomt, 3nelded to petroleum 
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ether 2 per cent ol a faintly coloured viscous boay 
probably composed of essential oils and resin X 
arhorea (N S W and Queensland) furnishes compact 
pieces mixed with leaves the colour of the product 
vanes from purple brown to carmine red It forms a 
readily friable powder of the colour of raw sienna 
and tastes like benzoin Petroleum ether extracts 8 per 
cent , alcohol 92 per cent the alcohol extract deposits 
crystals of benzoic aad bat in less quantity than the 
other Xantkorrhoea resins X Austrahs (Tasmania and 
Victoria) affords irregular shaped spheroidal masses of 
friable resin of a dark red colour m the fused state 
resembling dragon s blood Its alcohol solution is 
clearer than those of the resins of other species of 
Xantkorrhoea 


Samdarac Resim 

This resin is derived from the North West African 
tree Callttns quadrtxalis A number of Australian 
Calhlrts species which have recently been examined 
yield the so-called pme gum or Australian san 
darac The African sandarac chiefly exported from 
Mogador is in the form of yellowish lumps dusty on 
the outside and easily pulverised It is used principally 
for the preparation of spint varnishes 
The resin contains a considerable amount of free acids 
notably pimaric acid and jnelds a small quantity of an 
essential oil containing dextropmene and a diterpene 
It melts at about 160“C It is soluble in alcohol ether 
acetone and numerous essential oils Its acid \alue 
vanes from 90 to 154 generally from 140 to 154 
The Sandarac resins of the Australian Calhlrts species 
deserve special attention, as bemg products of our oum 
Empire which have recently been investigated by 
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Messrs Baker & Smith of the New South Wales Tech 
nological Museum With some specie of the tree the 
resm is found m larger tears and masses than is common 
with the African resin a pecuhanty noticeable particu 
larly m the resm of CaUtins culcavala That of Calhtrts 
arenosa very closely resembles the African variety The 
chemical characters of the Australian resins appear to 
agree with those of the Afncan vanety ^ 

Mastic Resin 

Mastic resm is the product of Ptshcta lenitscus one 
of the Anacardiacae found abundantly on the shores 
of the Mediterranean and especially cultivated in Chios 
where the finest quality is obtained A certain amount 
of mastic IS also obtained from India The ordinary 
mastic resin of commerce is found in granular fragments 
about a quarter to three quarters of an inch long The 
resm is hard with a conchoidal fracture and is more or 
less waxy when chewed owing to its low melting point 
and the absence of brittleness when warm The 
granules are somewhat opaque and of a yellowish or 
yellowish green colour Mastic is never adulterated m 
the lump form but occasionally sandarac or colophony 
has been added to powdered mastic resin It is soluble 
in alcohol and in most organic solvents with the excep 
tion of petroleum ether Mastic is used to a certain 
extent m lithographic work and also for pale coloured 
spirit varnishes 

Mastic resin softens at under lOO’C and melts at 
under 110® The following analytical values have been 
recorded by Williams — 

J II 

Acid value 50 56 

Ester value 23 23 1 

* Fronj Baker & Szn th s Report on the Pujes of Australas at 
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Saponification value 73 79 

Ash 0 21% 0 14% 

Moisture 0 97% 140% 

Colophony and sandarac can be detected, when used 
as adulterants by their high acid values 

Guaiacum Resin 

This resin is obtained Irom the ivood ol Guaiacum 
offlcinale and, probably, Guaiacum sanctum, natives of 
Tropical America It occurs iii the form of masses of a 
greemsh-blatk colour, and also m small fragments 
known as tears The guaiacum m lumps is often " false 
packed " and contains very large quantities of woody 
fibre and similar foreign material 
The only use of guaiacum resin so far as the author is 
aware, is in medicine as it finds considerable employ* 
ment in the treatment ofgouty and rheumatic affections 
It IS adulterated when in powder form with powdered 
resms of less value especially powdered colophony On 
account of its use as a medicine its analytical examina- 
tion IS a matter of considerable importance Pure 
guaiacum resin is soluble in alcohol to the extent of 
87 to 96 per cent , and in ether to the extent of 55 to 
75 per cent The ash of the best varieties rarely exceeds 
3 5 per cent . or, in indifferent qualities 7 per cent 
The acid %alue of genuine guaiacum resin, together with 
the ester and saponification values, are given by 
Dietencli as follows — 

Acid value = 4S-53 

Ester value 121-139 

Saponification value ^ 167-192 

In the detection of colophony, the Storch-Morawski 
reaction described und» colophony may be used 
According to Hirschsohn colophony or the so-called 
Peruvian guaiacum resin may be detected by adding 



RESINS PROPER 


25 


bromine solution to a chloroformic solution of the 
sample If pure a blue colour results with adulterated 
guaiacum, the coloration is red 

Dragon's Blood 

The resm known as dragon's blood or " Sanguis 
draconis " is the product of a large species of rattan 
palm, Daemonorops draco, a native of the islands of 
the Indian Archipelago, but pnncipally produced in 
Sumatra and Borneo This variety is known as " Palm 
dragon's blood" Socotra dragons blood is the pro- 
duce of Dracaena ctnnabart, and is produced m South 
Eastern Asia, Socotra and the West Indies 
The best dragon's blood is imported in the form of 
cylindrical rolls about I in thick and 10 to 12 m long, 
wrapped in palm leaves Sometimes small balls are 
imported, but these are not now frequently met with 
The so-called "Socotra dragons blood” is imported 
in conchoidal lumps 

The resin is of a deep red colour as its name implies, 
and IS used principally as a stain The resin as imported 
vanes enormously in quality, and a given parcel is 
usually sorted into several grades by an expert sorter, 
and the so-graded parcels ground into powder of varying 
qualities The resm is quite dark, red in colour, and 
opaque When powdered it yields a crimson-coloured 
powder soluble in alcohol 

The constituents of dragon's blood are obscure resin 
acids, alcohols, and esters, of very complex constitution. 

Dragon’s blood is used solely as a stain, or red spirit 
varnish It is entirely soluble in alcohol, except for 
the presence of a small amount of mechanical impurities, 
such as Vegetable fibre or sand 
According to Dieterich, palm dragon's blood, which is 
the finest variety, alone answers to the " draco-alban ” 
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test, which thus discnminates between Sumatra and 
Socotra dragon’s blood The test is as follows: ten 
grammes of powdered dragon's blood are extracted u ith 
ether, and the ethereal extract poured into absolute 
alcohol If the resin be Sumatra dragon’s blood, a white 
resinous precipitate is formed, which is not the case 
with Socotra resin 

The saponification value of dragon’s blood vanes 
from 135 to 145 Colophony can be detected by the 
Storch-Morawski reaction 

Skeixac 

Few resins are of greater commercial importance than 
shellac It is used for the manufacture of vamish and 
polish to a very large extent, forming the basis tbe 
French polish of the furniture maker, and of the best 
sealing-wax It is also used to impart stiffness to 
numerous soft materials, such as hats, cripe and similar 
articles, the fabnc being soaked in a solution of the 
resin, and the solvent driven off by heat, leaving the 
substance stiffened with the deposited shellac 

The shellac industry is one of the more important of 
the minor branches of commerce m India The resin 
IS secreted by the so-called Lac insect, Tackardifi lacca, 
one of the farmly of the Coccidae, or wax insects, which 
subsists upon the vegetable sap of certain trees which 
they suck up by piercuig a hole in the tissues of their 
host by means of a sharp proboscis The principal tree 
upon which the insects live is Bulea frondosa, knoivn 
locally as the palas tree The insects swarm t\Vice or 
even thrice a year, when the twigs of the trees irifested 
will frequently assume a reddish colour due to the 
countless masses of insect larvae moving all over them 
Those that survive and become fixed to the trees at 
once commence to transform, by a digestive process, 
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the plant sap which they suck up, and to exude from 
their bodies the resinous secretion with which they 
ultimately become entirely mcrusted 
The twigs, with their incrustations of lac are brought 
dowTi from the forest into the factories, where they are 
broken into short lengths by hand or machinery, and m 
this condition, the crude product is kno^vn as “ stick lac ” 
This IS next crushed by a mill, and the fragments of wood 
and dirt sifted out as far as possible leaving the frag- 
ments of " seedlac," which are then washed and are 
ready to be converted into the “ leaf lac ” of commerce 
which IS what is usually understood by the single word 
" shellac,” or into the cakes known as ” garnet lac " 
and ‘ button lac ” 

In certain cases, where a particular colour is desired 
a little yellow sulphide of arsenic is added, and in the 
great majority of cases, a little common American rosin 
It was at one time believed that about 3 per cent of 
rosin assisted the manufacture considerably, but to day, 
rosin must be regarded merely as an adulterant It 
has become customary in the shellac trade to allow an 
admixture of up to 3 per cent of this adulterant, and 
the standard grade which is known as may be 

accepted as almost mvanably containing 2 to 3 per cent 
of rosm Garnet lac, a deep coloured form of shellac, 
manufactured from the dark coloured seed lac in thick 
cakes, is recognised m the trade as containing 10 per 
cent of adulterating rosin, whilst button lac is sold in 
various standards, from absolutely pure, down to types 
containing 40 or even 50 per cent of rosin 

The vanous forms of shellac are manufactured by 
melting the washed seed lac, mixed with the various 
quantities of rosm or not, as the case may be, and 
squeezing the melted , substance through filter bags 
Considerable skill is required to know just when the lac 

3— U46JX) 
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IS sufficiently “ cooked ” A red dye accompanies this 
resinous secretion of the insect, which used to form an 
important article of commerce, but lac dye is now only 
a waste product, as its value has been killed by the coal- 
tar dyes 

The commerce m shellac is very considerable, and 
there is a large amount of speculation in the article 
Within recent years, the pnce of <0i> shellac has 
been as low as about 55s per cwt , and, at the top of a 
speculative boom as high as 400s In the year 1900, 
the exports of shellac exclusive of button lac and seed 
lac reached the high figure of 195 239 cwt Calcutta is 
the chief centre of the world's trade in shellac, and 
India practically enjoys a monopoly of the supply 
Burma and Madras send large supplies to Calcutta, but 
Assam also sends a fairly good supply Whilst it is 
true that nearly every province in India possesses a lac 
supply the product is mostly consumed locally, except in 
the case of the Central Provinces, Bengal. Assam and 
Burma 

Shellac consists of about 4 per cent of wax, closely 
related in its composition to beeswax, with a small 
amount of colounog matter, the residue being a resm 
soluble in alcohol or m solutions of alkali or borax 
This last-named property enables a varnish to be 
inexpensively prepared, by dissolving the shellac in a 
solution of borax Those boot and shoe dressings which 
are applied with a sponge to the leather are usually 
such solutions mixed mth a small amount of coal tar 
black dye The resin consists of a considerable pro- 
portion of free acid, which has been named aleuritic 
acid, together with a large amount of esters which are 
compounds of bodies of an alcohohe nature, with acids 

The analysis of shellac is of considerable importance, 
as the natives are frequently unable to resist adding 
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more rosin than is considered legitimate The subject 
was in a quite chaotic condition until 1903, when the 
methods now in use were worked out and published by 
the author (E J Pany, Chemist and Druggist 
31st Jan , 1903 ) A most useful quantitative test for 
detecting the presence of added rosin is as follows 
dissolve the sample in a little alcohol, and pour the 
solution into excess of water The shellac is then 
precipitated in a very finely divided condition This 
IS collected and dried on filter paper It is then tritu- 
rated in a mortar with a little petroleum ether for five 
or ten minutes, and the petroleum ether filtered off 
The rosin, if present, is dissolved by the petroleum 
ether, and if this be shaken with a 1 per cent watery 
solution of copper acetate, it will assume an emerald 
green colour, due to the formation of a compound of 
the rosin with the copper, which is soluble in petroleum 
ether For the quantitative determination of rosin m 
shellac, the principle suggested by the author in 1903 
IS now universally adopted It was found that shellac 
formed a combination with iodine, to the extent of on 
the average, 9 per cent of its own weight, whilst rosin 
combines in a similar manner with 125 per cent of its 
o\vn weight By a careful determination of the amount 
of iodine with which a given sample will combine, it is 
easy to calculate, from the above figures, the percentages 
of the two ingredients present 



CHAPTER II 
GUM RESINS 

The gum resins arc exudations from plants, ^shich 
consist of a mixture of gums, soluble m water, with a 
small amount of essential ods, and a considerable 
proportion of true resinous matter 

Only a few of these are of commeraal importance 
They are used, generally speaking, m mediane, and 
usu^y occur in the form of lumps, or when of the finest 
quality, m small globules known as tears Pure gum 
resins, when treated viith water yield a certain amount 
of gum wnth a httle sugar or closely allied carbohydrates, 
and other inert water-soluble extractives. 

Gamboce 

Gum gamboge is found on the market in the form of 
cjhncincal pipes from I to 2 in in diameter, and of 
bnght yeUow to orange-yellow colour It la sometimes 
found in cakes with a concboida! fracture It is the 
product of Garcinta moreUa. and is produced almost 
entuely in Sum, the Ceylon \anety being comparatively 
rare The gum resin is produced in the form of a juice, 
which i» prepared by brealong off the leaves and shoots 
of the tree, when the juice issues m drops from the 
broken surfaces These are collected, and the moisture 
evaporated, and w hen the jmce has attained the required 
consistence, it is rolled into tyhnders Sometimes it is 
poured into the hollow parts of bamboos The cylin- 
drical rolls of gambc^e contract on drymg, and so usually 
become hollow in the centre The name gamboge — or 
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camboge — ^is derived from the province of Cambodia, 
whence it was originally procnred 

The principal eniplo3iment of gamboge is as a pigment, 
and to a certain extent in medicine, as it acts as an 
energetic cathartic 

Gamboge is frequently adulterated, either with 
farinaceous matter, dextnne or colophony According 
to Williams pure gamboge has the following characters — 
Acid value 80 6 

Ester value 67 2 

Saponification value 147 8 

Ash 0 48% 

Moisture 3 7% 

Asafoetids 

This gum resin is the exudation of various species of 
Ferula principally Ferula scorodorma, Ferula narlhex 
and Ferula foeltda It is principally collected in and 
near Persia the bulk o( it being brought to Bombay, 
whence it is exported to Europe 
Asafoetida is a foul-smelling substance, commonly 
known as ' Devila’Dung ” and is used toa small extent 
in medicine for human beings and, especially in America, 
as a veterinary medicine, as a rem^y for certain dis- 
eases m horses It is also used to a small extent as a 
flavouring a minute amount being present in a good 
many of the sauces sold as condiments in this country 
Asafoetida occurs in the form of dry lumps of all sizes, 
from " tears ” upwards, and also as sticky masses of all 
colours and consistenaes It is frequently mixed with 
other resinous material, but as the exact botanical 
origin of the comraeraal product is still a matter of 
some doubt it is difficult to declare a given sample 
adulterated unless so coaise an adulterant as woody 
fibre, starch or sand be present 
According to Tschirch, the principal constituent of 
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asafoetida is the ieruhc ester of asaresmotannol which 
forms about 60 per cent of the substance There is 
present about 7 per cent, of a foul-smelling essential oil 
In judging the quality of asafoetida. the amount of 
resinous matter soluble in alcohol is of the first 
ance as well as the amount of mineral matter, which 
IS. of course, quite inert The percentage of ash is 
very variable, sometimes falling as low as 3 per cent 
to 5 per cent m fine, picked tears, and sometimes 
amounting to 40 or even 50 per cent in the cornmon 
lumps The amount of alcohol soluble resin will, of 
course, vary more or less inversely with the amount of 
mineral matter , , , 

Martin and Moor examined eleven samples of asafoe 
tida, in which they found the ash to vary from 26-4 per 
cent to 63 1 per cent , whilst the percentage of resin 
soluble m alcohol varied from 14 8 to 39 8 per cent 
The author has examined many samples of asafoetida of 
commerce, occurring in lumps, and has foun le 
to vary from 6 to 40 per cent and the resin soluble in 
alcohol from 30 to 70 per cent 
The United States authorities have r“ently intro- 
duced a so called "lead number ' standard for this 
gum resin, which is an arbitrary value, based on the 
amount of lead pveapitated from a solution of lead 
acetate, by a given weight of the resin isso ve 
alcohol The author has shorvn that this 
fallacious, and has been supported m this view by otl e 
English chemists, so that it need not be further 
discussed 

Myrrh and Bdellium 

The true myrrh of commerce is that known as Herabol 
myrrh a gum resm which is derived rom 
species oiBalsamod^tdron and Comm, ptom B.sabol 
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myrrh is quite different in flavour and odour from 
Herabol myrrh, and appears to be derived principally 
from Balsamea etylhri^* 

Myrrh is a fragrant gam resin varying in colour from 
pale yellow to almost black It usually arrives in chests 
of very mixed qualities, which are either purchased 
as such ( ' sorts ") or are picked and graded into different 
qualities It is fetmid m small masses, liom tbe sne of 
a pea to that of a chestnut, soft when fresh, but becoming 
hard on keeping It i> used to some extent m medicine, 
and largely in the manufacture of toilet preparations, 
perfumery and racetise, as its odour is particularly 
fragrant Bisabol myirh is used in the manufacture of 
Chinese Joss sticks 

Myrrh at one time usually reached this country viit 
Turkey, but for some years past it lias been sent direct 
to London from India, Arabia and Somaliland The 
only adulterants met with, except on rare occasions, are 
earthy matter and bdellium or — in the case of Herabol 
myrrh — the Bisabol variety 

Herabol myrrh may be identified by the following 
reaction About ten grams of the powdered gum resin 
are shaken for about ten minutes with 10 cc of ether 
The liquid is then filtered and 2 cc of the filtrate are 
evaporated on a water bath m a porcelain capsule 
The capsule containing the dry residue is then in\ erted 
over another containing strong nitric acid, so that the 
residue may come into contact with the fumes A 
fine violet coloration results Bisabol mrryh does not 
give this coloration 

A good sample of myrrh will contain from 30 to 40 per 
cent of resm solubiem alcohol According to Tucholka, 
Bisabol myrrh has the foUoivmg composition — • 


Gum soluble in water = 22 1% 
Gum soluble m alkali = 29 8S% 
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Resm = 21 5% 

Ethereal oil =7 8% 

Water = 3 17% 

Insoluble vegetable matter = 13 4% 

Genuine myrrh only yields about 5 to 8 per cent to 
petroleum ether The followmg are analytical values 
obtained by Kremel — 

Soluhh 1 1 Actd Ester 

alcohol No Vo 

Herabol 39 5% 64 95 

Herabol 42% 60 2 IIS 5 

Herabol 23 9% 70 3 145 8 

Bsabol 30 7% 421 130 8 

The essential oil obtained by distilling the gum resin 
V, ith steam is very aromatic but rarely seen m commerce 
Bdellium which resembles myrrh a good deal is 
found as African bdellium and as East Indian bdellium 
It IS obtained from various species of Commiphora and 
Balsamodendron It comes into commerce in larger 
pieces than myrrh and is usually very dirty Its value 
lies in its somewhat aromatic properties Bdellium 
does not give the violet coloration with nitnc acid 
described above so that it can be distinguished from 
myrrh by this means 

Dieterich has examined a number of samples and 
gives the following results — 

Actd value Ester valt e 

Aincan 12 8 70 

14 4 69 3 

97 96 4 

119 956 

19 2 90 7 

20 8 90 1 

Ind an 35 7 46 8 

37 2 48 5 


Ammoniacum 

This gum resin is produced from an umbelliferous 
plant Dorema ammoniacum a plant found principally 
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in Persia It is used in medicine, and occurs in commerce 
in the form of lumps or in small tears the former usually 
bemg the smaller fragments which have become agglu- 
tinated and thus apt to contain extraneous matter, 
such as woody fibre or earthy matter It is hard and 
brittle, but becomes soft by handling, and possesses a 
slight, somewhat unpleasant odour, due to the presence 
of a small quantity of an essential oil 

It IS a mixture of gum, resin, etc , in the folloiving 
proportions — 

Giiin . 18 to 28% 

Resin 50 to 75% 

Rsseotiai oil .15 to 6% 

The only adulterant usually found present is the so- 
called African gum ammoniacum, a gum resin derived 
from Ferula iinptana, which may be detected in the 
following manner If about sixty grams be powdered 
and boiled for fifteen minutes with about half an ounce 
of strong hydrochloric acid, and the liquid cooled and 
filtered and then rendered alkaline with solution of 
ammonia, the pure gum resin will show no fluorescence, 
but if Afncan ammoniacum or gum galbanum be 
present a blue fluorescence will be found in the liquid. 
Beckurts and Bruche have recorded the following values 
for this gum resin — 

Specific gravity = 1 190 to 1 210 

Asli — 0 79% to 447% 

Resin 56 to 68% 

Acid No ol lesm = 69 to 80 

Ester No ol resin ^ 19 to 38 


Galbanusi 

This gum resin is burly closely allied m general 
character with ammomacum It is the product of 
various species of the umbelliferous plant Peucedanum, 
of which Peucedanum galbamftorum is the chief It is 
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used to a small extent m medicme and is found on the 
market in the form of lumps and also m small tears 
Some samples contain so much essential oil as to be 
semi solid m consistence but the greater part of the 
supply found in commerce is hard with a somewhat 
greasy fracture and contains about 8 to 10 per cent of 
essential oil In the very soft varieties as much as 
22 per cent has been found The gum resm contains 
umhelliferone, together with a number of scarcely we 
defined substances of complex constitution It yiflds 
the fluorescent reaction with hydrochloric acid and 
ammonia described under ammoniacum which is due 


to the presence of umbelliferone 
Beckurts and Bruche have recorded the following 






CHAPTER III 


BALSAMS, MEDICINAL RESINS, ETC 

GEhERALLY Speaking, the name balsam js restricted 
to that class of oleoresinous plant exudations which 
contain highly aromatic bodies such as benzoic or 
cinnamic aad, but the application of the name is 
purely empirical, and as a matter of convenience will 
not be adhered to The principal substances known 
under this description, or for reasons of convenience maj 
be grouped under it. which will be described are the 
following balsam of copaiba, balsam of Peru, balsam of 
tolu Canada balsam, storax, and gum benzoin 

Balsam of Copmba 

Balsam of copaiba, or capivi as it used to be called, 
IS an oleoresin obtained from the trunk of the tree 
Copaifera landsdorfu, and other sptcies of Copaiftra 
indigenous to South Amenca 

Balsam of copaiba is used to a very large extent in 
medicrne, being one of the few recognised remedies for 
gonnorhoea It is a mixture of a resin and an essential 
oil the proportions varying \ery greatly according to 
the locality of production The ordinary varieties used 
in medicine, such as Maranham or Maracaibo balsam, 
contain about 45 per cent of essential oil and 55 per 
cent of resin, whilst the vanety known as Para balsam 
of copaiba contains up to 75 per cent of resin and 25 per 
cent of essential oil 

Balsam of copaiba is a deep broim, viscid liquid, 
vaiying in consistency according to the relative propor- 
tions oi'^resm and essential oil The oil is principally 
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composed of sesquiterpenes, and the resm almost entirely 
of resin acids 

The author has drawn attention to the fact that 
adulteration of this product is very gross One of the 
pnncipa! adulterants is the so-caUed African halsam of 
copaiba, a product of unknoivn botanical origin although 
almost certainly derived from some species of Copntera 
- Another very common adulterant is gurjun balsam, 
the product of various species of DtpUrocarfus 

Umney and Bennett have recorded the following 
values for the five following varieties of balsam ot 
copaiba 

Spec\fie Percent ^cti No Ester No 
gravity of otl g 

Bahia 0 933 49 7 28 0 

Cartagena 0 970 413 ^21 


Eara u ’ 

The resms from the same five samples of balsam had 
the following characters — 


i'ara 

Essential oil distilled from copajba “ 

specific gravity rf about OfflS to 0 » Md a p^^^^ 

rercra^a^deSrolL4UTbatfro„ 

balsam yields the following reaction svhlch renders it 
easy of iteetion If five drops of the essential ■»! 
solved m 5 cc of glacial acetic and to which five *op 
of strong nitric acid have been added, a pmk to purple 
colour will be developed within a minute . 

Adulteratious of this valuable balsam with turpentine 
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and \Mth castor oil used to be practised, but are not met 
with to-day 

According to M Utz, a recent new adulterant o5 
copaiba is a cheaper oleoresui, segura balsam, whose 
botanical origin is not knoivn with certainty It is a 
dark brown, viscous thick fluid with a pleasant aromatic 
odour, readily soluble in clilorotorm, benzene, petroleum 
ether and carbon tetrachloride, partially soluble m 
alcohol It yields from 30 to 40 per cent of essential 
oil on steam distillation This oil has the sp gr 0 9451 
at 15°C Tlie oleoresin gives a reddish brown colour 
with sulphuric acid, yellowish green with nitric acid, 
red brown with vanillin and hydrochloric acid, a light 
brown witli chloride of tm in the cold and on heating 
Admixture with Maracaibo balsam causes increase of 
the sp gr and the ester value, with a lowering of the 
acid value the cold saponification value is only slightly 
affected It is probable that but little segura balsam 
alone is used as the adulterant, but its essential oil, or 
a mixture of the oil with segura balsam, is employed 

Benzoin 

Benzoin or gum benjamin,” as it is frequently called, 
IS the balsamic resinous matter obtained from various 
species of Styrax, of ivhich Styrax benzotn is the principal 
The trees yielding this substance are indigenous to Siam, 
Sumatra and Java It appears that the trees, when 
allowed to live normally do not secrete any benzoin, but 
the infliction of a wound on the tree, sufficiently deep 
to injure the cambium layers of cells results in the 
formation of numerous oleoresin ducts, in which the 
secretion at once commences to make its appearance 
Gum benzoin may, therefore, be described as a patho- 
logical secretion ITie trunks of the styrax trees are 
usually hacked to the proper depth by means of an axe, 
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and the secretion soon commences to accumulate 
beneath the bark, or to exude from the incisions When 
the secretion has suffiaently hardened it is collected 
and packed in boxes for export The following varieties 
of gum benzoin are commercial articles 

Slam benzoin is one of the most esteemed varieties, 
if not the most esteemed, of benzom It is chiefly 
collected m the province of Luang Pratang, but the 
exact species which yields it is still a matter of uncer- 
tainty It IS found cither in Jumps or m comparatively 
large tears, the latter being practically free from ex- 
traneous matter, and therefore of a higher degree of 
purity. Siam benzom is characterised by its pronounced 
odour of vanillas, and by its freedom from cinnamic 
acid 

Sumatra benzoin is undoubtedly the product of 
Siyrax benzoin, and is produced on the Island of Sumatra 
It always occurs in block form, which consists of white 
tears a^lutmated by a semi-vitreous resin of dull red 
or greenish colour The odour of this variety recalls 
that of storax rather than vaniUa and it contains 
cinnamic acid, which distinguishes it from the Siam 
variety This may be detected by boihng the specimen 
with dilute sulphuric acid and potassium permanganate 
when a marked odour of almonds, due to the formation 
of benzaldehyde, results, which is not the case with 
Slam benzom 

Palembang benzom is another Sumatra type of 
benzoin, derived from trees, whose botanical origin is 
not known It consists of lumps in which only a few 
tears are to be found, and has only a shght odour, which 
resembles, to a weak degree, that of ordinary Sumatra 
benzoin It is the cheapest of all benzoins, and is chiefly 
used for the manufacture of benzoic acid 

Gum benzoin is used to a fair extent in medicine It 
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IS a constituent of the well known substance, “ Fnar's 
Balsam,” and is also used largely for the manufacture 
of benzoic acid, although the cheapness of the synthetic 
product in normal times has militated against any large 
employment of the natural acid It is also used in 
perfumery, and in the manufactnre of incense, fumigating 
pastilles and siinilaT preparations 

The principal constituent of Siam benzoin js the 
aromatic acid, benzoic aad, partly free and partly 
combined with resin alcohols, which have been named 
benzoresmol and siaresmotannol Vanillin is present 
m traces, and, in Sumatra benzoin, about half the free 
acids consist of cinnamic acid Small quantities of 
vanillin, styrol, styracme, phenyl-propyl cinnamate and 
benzaldehyde, are also present in Sumatra benzoin 
Benzoin is liable to be adulterated with a considerable 
amount of vegetable debns and earthy matter In 
good, natural, specimens, the total amount of matter 
insoluble in 90 per cent alcohol should not exceed 
10 per cent , and the ash should not be more than 2 per 
cent or at most 2*5 per cent The author has examined 
a number of samples which were all of excellent quality 
and which gave the following results — 

Siam BensotH 

Mioeral matter 0 24 to 193% 

Soluble in 90% alcc*ol 88% to 96 4% 

Acid value 130 to ISS 

Ester value 42 to 69 

Sumatra BtHXom 

Mineral matter . 0 4 to 1-96% 

Soluble m 90% alcobol 90% to 93 5% 

Acid value . 98 to 139 

Ester value . 51 to 98 

oner varieties 

Mineral matter 0 4 to 2 85% 

Soluble m 90% alcohol 86% to 95% 

Acid value J06 to 142 

Ester value o I to 91 
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Good qualities of benzoin contain from 12 to 20 per 
cent of benzoic acid, which may be determined 
approximately by powdering the sample, mixing it with 
twice its weight of sand and heating it m a beaker 
covered with a perforated filter paper The benzoic 
acid sublimes and is condensed in a porcelain cone kept 
cold by a current of cold water 
Benzoic acid and its sodium salt, sodium benzoate 
are both largely used as preservatives, being generally 
preferred to salicylic acid as there is a prejudice against 
the latter (probably unjustified) on account of the belief 
that there may be undesirable after effects following 
Its Use 


Balsam of Tolu 

Balsam of Tolu is the product of the trunk of the tree 
Myroxyhn Tdwfira, a tree indigenous to New Granada 
It is an aromatic balsam exuding from artificially made 
incisions in the trunk of the tree and is collected in 
gourds, and finally exported in tins When fresh, 
balsam of tolu is a soft, tenacious, resinous substance 
becoming much harder on keeping and quite brittle 
in cold weather If a small fragment be warmed and 
pressed between two pieces of glass crystals of cinnamic 
acid can be discerned throughout the mass when 
examined under the microscope 
Balsam of Tolu has a fragrant odour and an aromatic 
and slightly acid taste It is used in perfumery and in 
the preparation of various aromatic substances, and 
also m medicine 

It contains benzyl benzoate, benzyl cmnamate, free 
cinnamic and benzoic acids, traces of vanillin and the 
benzoic and cinnamic acid esters of toluresinotannol 
an alcohol of very complex constitution 
The principal adulterants of balsam of tolu are 
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ordinary colophony and Balsam of Tolu which has 
previously been deprived of most of its aromatic sub 
stances by a process of extraction A genuine balsam 
will yield not less than 90 per cent to alcohol 9o 
per cent to chloroform and only 3 to 8 per cent to 
petroleum ether A normal sample will have the 
following characters — • 

Ac d value lOa to 140 

Ester value 3S to 70 

If 5 grammes axe warmed with two successiv e portions 
of 25 cc and 10 cc of carbon bisulphide the solutions 
when evaporated should yield a distinctly crystalline 
residue which should require not less than one third 
of its weight of caustic potash for saponification 
Colophony may be detected as follows Five grammes 
are exhausted with petroleum ether and the filtered 
petroleum ether extract is shaken with an equal volume 
of a 0 1 per cent aqueous solution of acetate of copper 
If colophony be present the petroleum ether wjl be 
coloured green as the abietic acid present in colophony 
forms a green copper salt soluble m petroleum ether 
Balsam of T olu is official in the British Pharmacopoeia 
which requires it to have the following characters 
A soft tenacious solid when first imported becoming 
harder and finally brittle Transparent and jellowish 
brown in thin films Pressed between pieces of glass 
with the aid of heat and examined with a lens it exhibits 
crystals of cinnamic acid Odour fragrant especially 
when w armed taste aromatic and slightly acid Soluble 
in alcohol (90 per cent ) the solution being acid to litmus 
Acid value 107 4 to 147 2 saponification value 170 to 
202 If 5 grammes are gentl> warmed with three 
successive portions of 25 15 and 10 millilitres of carbon 
disulphide the solution yields when evaporated to 
dryness a distinctly crystalline residue which when 
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tested as described under " Styrax Preparatus " yields 
not less than 1 25 grammes of balsamic acids 

Balsam of Peru 

Balsam of Peru is an oleoresinous liquid obtained from 
the bark of Myroxylon peretrae, a tree found to a com- 
paratively large extent in the forests of San Salvador 
in Central America The secretion is not a normal one, 
and does not occur naturally in the tree It may be 
described as a pathological secretion, induced by gently 
heating the bark, and subsequently scorching it The 
rounds made in the tree are covered with rags which 
are continually changed, and pressed and boiled with 
vater the purified resm being then packed m tins and 
exported, principally from Aca)ut]a and Belize to New 
York, and prior to the war to Hamburg whence it reaches 
the London market 

Balsam of Peru is a % isad but not glutinous, reddish* 
brown liquid of highly aromatic odour It is used m 
medicine and to a certain extent in perfumery It is 
used to a considerable extent m the treatment of skin 
diseases being a powerful antiseptic and parasiticide 
It was formerly used in cases of phthisis, but its value 
in this direction is now recognised to be nil, and it is 
not now so employed 

In commerce the only variety of Balsam of Peru of 
any importance is the dark brown type above indicated 
There exists a pale-coloured vanety, knoivn as white 
Balsam of Peru apparently densed from the fruit of 
the same tree, but this is now but rarely met with in 
commerce An inferior grade of Iralsara is prepared by 
boiling the bark, and is known as Balsam of Cascara or 
Tacuasonte but this is not now met with to any extent 

Balsam of Peru is adulterated to a considerable extent, 
as it is a somewhat expensive product Fatty oils. 
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such as castor oil and olive oil are favourite adulterants, 
and colophony and gurjun balsam have been met 
with To day, however, the most difficult adulterant 
to deal with is the so called synthetic Balsam of 
Peru, a mixture of aromatic sutetances which very 
closely resembles the natural balsam in appearance 
and odour 

The balsam has been the subject of numerous investi- 
gations, but unfortunately a number of these are of 
little value, as the specimens examined have been 
imported from the producing district, without due care 
having been taken as to their authenticity, and were 
almost certainly adulterated 

Pure Balsam of Peru contains from 55 to 65 per cent 
of cmnamein, by which term is meant a mixture of 
esters of cinnamic and benzoic acids, a certain amount 
of free aromatic acids and vanillin, and there is also 
a small amount of free alcoholic bodies The alcoholic 
constituents of the esters appear to consist mainly of 
benzyl alcohol and peruviol 

Five samples of apparent authenticity have been 
examined by Dr Preuss, and were found to have the 
following characters — 



Specific 

gravity 

CmnametH 

Ester No of 
Cinnametn 

Resirt 

(1) 


61% 

240 

20% 

(2) 

1 1404 

64 7% 

260 

18 1% 

(3) 

1 140S 

66% 

260 

16 8% 

(4) 

1 1612 

SO 8% 

249 8 

28 4% 

(5) 

— 

37 7% 

— 

27 55% 


Sample No 5 was not a normally prepared sample, 
but one which was made by the extraction of the bark 
with ether 

Dieterich has investigated this valuable product 
very fully, and has given the following summary of 
his results {Analysis of Restns K Dietench, Scott, 
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Greenwood & Co), for three samples of absolutely 
authentic balsams obtained from Honduras— 



(1) 

(2) 

(3) 

Acid value 

77 46 

76 92 

27 34 

F ster \ aluo 

165 61 

137 42 

137 67 

Saponification value 

243 07 

214 34 

215 01 

Cinnamem etc 

71 41% 

77 56% 

73-63% 

Resin esters 

15 7% 

13 18% 

17 32% 

Insoluble m ether 

4 38% 

4 31% 

3 57% 

The refractive 

index of 

pure Balsam 

of Pern lies 


between 1 4800 and 1 4855 at 20“ 

High acid \ alues indicate the presence of colophony 
as an adulterant, which wiU also cause the ester value 
to fall, and will also yield the copper acetate test with 
the petroleum ether extract, described under Shellac 
and Balsam of Tolu 

Tolu balsam is occasionally used as an adulterant of 
Balsam of Peru This will cause the acid value to rise 
and the ester ^ alue to fall Copaiba balsam increases 
the amount of essential oil obtainable on distillation, 
since genuine Peruvian balsam only contains a minute 
quantity of essential oil whereas balsam of copaiba 
contains from 40 to 75 per cent The ester number 
will also be materially diminished 

Storax, another adulterant sometimes met with, 
reduces the ester value Gurjun balsam may be 
detected by the high yield of essential oil which can be 
obtained on distiUation, m which respect it is similar 
to copaiba balsam It may be differentiated from the 
latter by the purple coloration given when five drops 
of the essential oil are mixed with 10 cc of glacial acetic 
acid containing five drops of nitinc acid 

Aguilar, in a recent pubhcation, recommends the 
following tests for Balsam of Peru When treated 
with twice Its volume of petroleum ether, the balsam 
gives a clear liquid floating on the surface of the 
undissolved portion 
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^Vhen treated wjth twice its volume of sulphuric acid, 
no sulphur dioxide should be evolved if the balsam is 
pure 

If mixed with half its weight of slaked lime, and heated 
in the water bath for half an hour, pure Balsam of Peru 
should not solidify 

To detect artificial Balsam of Peru, an ethereal solu- 
tion should be gently poured on to the surface of a 
small quantity of strong sulphuric acid, and a little 
hydrochloric acid then cautiously added In the 
presence of artifiaal balsam there appears a lower ring 
at the junction of the liquid, of a red colour and an 
upper ring of green colour, which do not appear m the 
case of the natural balsam 

Balsam of Peru is official in the British Pharmacopoeia, 
which requires it to have the following characters — 

A Viscid liquid, in bulk nearly black but in thin layers 
deep orange-brown or reddish brown and transparent 
Agreeable balsamic odour, taste acrid, leaving when 
swallowed a burning sensation in the throat Insoluble 
in water, soluble in chloroform One volume is soluble 
in one volume of alcohol (90 per cent ), but on the 
further addition of two or more volumes of the alcohol 
the mixture becomes turbid Specific gravity between 
1'140 and 1’158 Does not dimmish in volume when 
shaken with an equal bulk of water (absence of ethylic 
alcohol) When tested by the following method it 
yields not less than 57 per cent of cinnamein, the 
saponification value of which is not less than 235 

Dissoh e I gramme of the balsam in 30 nuJhhtres of 
ether and shake in a separating funnel with two suc- 
cessive quantities of 20 and 10 millilitres of N/2 solution 
of sodium hydroxide. Sqiarate the alkaline solutions, 
mix and shake with 10 millihtres of ether. Draw off 
and reject the alkaline solution Add the second 
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ethereal solution to that previously obtained Wash 
the mixed ethereal solutions with two successive quan- 
tities of 5 millilitres of water Transfer the ethereal 
solution thus washed to a tared wide mouthed flask, 
evaporate at a gentle heat until the odour of ether has 
disappeared, add 1 millilitre of absolute alcohol, dry at 
100° for half an hour, and weigh The weight of the 
cinnamem thus obtained is not less than 0 57 griimme 
To this residue add 20 millilitres of N/2 alcoholic 
solution of potassium hydroxide and 20 millilitres of 
alcohol (90 per cent ) Attach a reflux condenser, fod for 
half an hour and titrate back again with N/2 
of sulphuric acid solution of phenolphthalem bein^ used 
as indicator Each gramme of the residue thus tf 
requires not less than 8*4 millilitres of the alkaline 
solution for complete saponification (corresponding to ® 
saponification value of not less than 235) 

Storax 

Storax or Styrax is a liquid oleoresinous substance of 
very considerable commercial value It is the product 
of the trunk of the tree LtqutJambar onenlahs, 0 ^^ of 
the family of the Hamatneltdeae, which is indigenous 
to the south-western portion of Asiatic Turkey As is 
the case with the nearly related products, Balsam of 
Tolu and Balsam of Peru, storax is not a normal secre- 
tion of the plant tissues but is to be regarded os a 
pathological product the formation of which has to be 
induced by beating the bark of the tree The object 
of this beating is to inflict an injury on the cambium 
layers, when numerous oleorcsin ducts are formed- 'u 
which the oleoresinous material is secreted, and whence 
it is discharged into the wounded bark The bark is 
peeled off, pressed, and boiled with water and flgam 
pressed, and the oily layer separated from the aqueous 
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liquid The crude storax thus obtained is an opaque 
greyish liquid of \eiy thick consistency and having 
a sueet aromatic odour In this condition it usually 
contains about 20 to 30 per cent of water together with 
fragments of bark and other vegetable debris On 
standing the water separates from the oleoresin, and the 
latter is purified by solution m alcohol filtenng the 
alcoholic Lquid and evaporating the solvent the residual 
oleoresmous matter bemg known as purified storax 
This IS a dark brown viscous liquid of powerful aromatic 
odour and ta^te 

Prepared or punfied storax is used as a drug and is 
official in the British Pharmacopoeia which requires it 
to have the following characters — 

Brownish yellow viscous transparent m thin layers 
Entirely soluble in alcohol (90 per cent ) and in ether 
Odour and taste agreeable and balsamic Boiled with 
solution of potassium chromate and sulphuric acid it 
evolves an odour of benzaJdehyde Loses not more 
than 5 per cent of its weight when heated in a thin 
lajer on a water bath for one hour Acid value not 
less than 60 and not more than 90 ester value not less 
than 100 or more than 146 Yields not less than 20 per 
cent by weight of cinnamic acid when tested by the 
following process — 

Dissolve 2 5 grammes of the storax in 2a millilitres of 
N/2 alcoholic solution of potassium hydroxide boil for 
one hour under a reflux condenser neutralise with N/2 
solution of sulphunc acid remove the alcohol by eva 
poration and dissolve the residue in 50 millilitres of 
water Shake this aqueous solution with 20 miHi 
litres of ether after separation remove the ethereal 
layer wash it with 5 millilitres of water and add the 
washings to the aqueous solution rejecting the ethereal 
jjquid Acidify the aqueous solution with diluted 
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sulphuric acid and shake it with four successive portions 
each of 20 millilitres of ether Mix the ethereal solu 

tions wash with a few milhhtres of water transfer to a 

flask and distil off the ether To the residue add 100 
milhhtres of water and boil vigorously for fifteen minutes 
under a reflux condenser Filter the solution while 

hot cooltol5 5° and collect on a tared filter the crystals 

of annamic acid that have separated Repeat the 
extraction of the residue with the filtrate at least three 
times or until no more cinnamic acid is removed 
Press the filter paper and crystals between blotting 
paper dry in a desiccator over sulphuric acid 
and weigh Add to the weight of the crystals so ascer 
tamed 0 03 gramme (representing the average amount 
of cinnamic acid remaining dissolved in the aqueous 
liquid) The total weight is not less than 0 5 gramme 
There is a product on the market known as storax 
calamita which however has nothing to do with t e 
ord nary gum storax of commerce It is the pow ere 
bark of the American tree Ltqmdambar siyracxflm from 
which as much resinous matter as possible has first 


Storax is adulterated with fatty oils but the present 
practice is not to add an adulterant but to extrac as 
much as possible of the odoriferous constituents and 
sell the emasculated storax as genuine 

Dieterich gives the following figures as representative 
of genuine storax — 


Ac d value of alcohol c extract 
Ester value 

Saponification value of extract 
Ash 

VoUtle at 100° 

Soluble m alcohol 

acet c ether 
chloroform 
ether 


37 2 to 96 6 
74 6 to 168 
134 6 to 249 
0 07^0 io ’20 
10 23 to 40 15% 
56 to 84% 

69 to 73 6% 

69 to 72 6% 

65 8 to 82 8% 
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Soluble m benzene . 64 8 to 74 8% 

„ turpentine 54 4 to 57 8% 

carbon sulphide 62 3 to 67 8% 

petroleum ether 15 0 to 19-4% 

The specific gravity of storax vanes between 1T09 
and 1‘125 Tlie figures given above are not necessarily 
exhaustive, and it is probable that very few genuine 
samples give results outside much narrower limits 
At the present time, by far the greater number ol 
samples of storax found on the market are merely the 
residues left after the extraction of the valuable odori- 
ferous constituents, as far as can be achieved, and they 
therefore have but slight medianal or perfume value 
This question is one of great importance to users of 
storax. and has received a good deal of attention during 
the past few years from analysts J C Umney has 
persistently called attention to the quality of this 
balsam, and in an article in the Perfumery and Essential 
Oil Record (1911 1^) states that in the previous four 
years the characters of the storax to be found in the 
London market had so radically altered that it became 
necessary to inquire whether there had been any 
alteration in the botanical origin of the balsam or any 
modification m the method of its preparation or whether 
adulteration — either by addition or abstraction was the 
real cause ol the alteration in character As a result 
of careful inquiries Umney was able to decide that no 
alteration in the botanical source of supply has taken 
place, and no deviation from the usual methods of 
production, and that when the storax is imported direct 
from the place of production — the forests of the south- 
west of Asia Jlinor — it possesses its old-time fragrance 
and Its usual high value for medicinal and perfumery 
purposes But tfie shipments from certain ports, 
notably Trieste and MaiseiUes, show that the character 
of the balsam imported through second-hand sources 
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has altered matenallj on account of the abstraction 
of a large amount of the essential constituents which 
cause the so exhausted balsam to ha\e ^er^ little talue 
for either medicinal rr perfumery purposes The 
extraction of the \alaable portion of the storax appears 
to sene two purposes One of these is for the manu 
facture of a concentrated essence of storax prepared hy 
extraction vnth a suitable sohent from the storax and 
stated to be about fift> times as strong as natural 
storax m od jur \ahie The other and more important 
purpose is the abstraction of the emnam c alcohol 
uhich possesses a sweet h>aanib like odjur and is Used 
as a '.try serMceable fixative e^peciallj m soap per 
furaeiy The ordinarj sjtithetic cinnamic alcohol is 
not nearly so sweet as the prxloct obtained from storax 
and so long as the tmpoverbbed baLam can be sold it 
is obvi us that the cinnamic alcrhol w-iU continue to be 
abstracted Two old samples of authentic ongm were 
examined by L mney and found to hav e the following 
characters — 

Aetd \o Eller \e Cinnamic eeid 

(1) Oude 50G 100-1 20-6'’o 

(2) Stiainfd »» 2 1206 26 3®o 

(3) Pnnfed trom 1> 60 1 130 1 23 3®o 

In the f II vnng table are shown the characters of a 

number f samples examined by Umney between the 
years 1907 and 1911 in which the change referred focau 
be 'een 

Cinnamu Acid 

Year Acid \0 E Ur \p Free and 

Coml ned 

1907 6S^ ni-9 19-0 

1907 67 1 120-9 la 2 

1903 96-4 94-0 14 1 

1909 939 634 1145 

1909 1116 638 II 7 

1910 101 9 92-4 9 2 

1910 93 7 84 4 82 
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Ctnna uk Actd 

T ear Acid No Ester No ' Free a id 

Combined 

1910 97 1 90 2 8 3 

1910 994 303 76 

1911 110 3 82 8 7 5 

1911 107 0 81 1 5 6 

1911 99 7 14 5 4 0 

1911 100 1 796 3 5 

1911 96 5 72 4 2 5 

In vieiv of this wave of adulteration that has set in 
for storax Umney has recommended the following as 
the standard tests which should hold good for the 
balsam 

Acii and ester values — ^Dissolve 2 5 grms m 20 cc 
of alcohol add a few drops of phenol phthalein solution 
and titrate with semi normal alcoholic potash until a 
permanent pink coloration is produced Not less than 
5 3 and not more than 8 0 cc should be required (Acid 
No 60 to 90 ) Add to this solution 20 cc of semi 
normal alcoholic potash and heat to boiling for an hour 
Titrate back the excess of potash by means of semi 
normal sulphuric acid Not Jess than 9 cc and not 
more than 12 6 cc of senu normal potash should be 
absorbed (Ester No 100 to 140 ) 

Total Ctnnannc Actd (Free and Combined) — ^Eva 
porate the alcohol from the saponified solution and 
dissolve the residue in 50 cc of water Transfer to a 
separator wash with 10 cc of ether and reject the 
ethereal layer Acidulate the aqueous solution with 
normal sulphuric acid and extract the liberated acids 
with ether Evaporate the ethereal solution and 
extract the residue with 100 cc of boiling distilled 
water Filter while hot allow to cool to 15® and collect 
the crystals of cinnamic acid on a counterbalanced 
filter Twice repeat the extraction of the residue with 
the filtrate heated to boiling and collect the crystals 
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Dry the crystals at 100”C and weigh Add 030 grms 
to correct for solubility At least 0 375 grms should 
be obtained from 25 grms corresponding to at least 
15 per cent of free and combined cinnamic acid The 
crystals obtained should give the reactions of cinnamic 
acid Examined by this method the best samples 
5 leld 20 to 2a per cent of total cinnamic acid 

Canada Balsasi 

Canada balsam or Canada turpentine is tlie oleo 
resinous exudation of the balsam fir a coniferous tree 
indigenous to the United States and Canada The 
oleoresin which consists of a resinous substance dis 
solved in an essential oil is secreted in schizogenous 
vessels in the bark and collects in small cavities which 
eventually become blisters These are punctured and 
the oleoresin collected 

Canada balsam forms a viscid yellow liquid fee 
quently showing a distinct green fluorescence It 
has a pleasant turpentiny odour and a bitter acrid 
taste On keeping the es<iential oil gradually evaporates 
and the resin dries to a hard transparent \ arnish 

This oleoresin is used to a certain extent in medicine 
and is a constituent of flexible collodion and is of great 
service in the mounting of microscopic specimens In 
the last named purpose it is dissolved in an equal 
volume of xylene Such a solution forms a non-crystal 
lismg mounting medium havnng a refractive index 
approximating to that of ordinary glass and therefore 
involving the minimum dispersion of light A genuine 
Canada balsam has the following characters — 

Spec fic gravity 0985 to 0 995 

Opt cal rotation + 1” to 4" 

Refractive index 1 5180 to 15210 
Acid value 84 to 87 

Ester value 5 to 10 
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On distillation, Canada balsam yields from 15 to 
25 per cent of essential oil which boils at about 160°, 
IS laevo rotatory, and consists almost entirely of terpenes. 
Canada balsam oil does not diiler materially in composi- 
tion or properties from ordinary turpentine oil 

The commonest adulterant of Canada balsam is, as 
above mentioned, either colophony or crude turpentine 
The best method of detecting colophony is to drive 
off the essential oil by prolonged heating on a water 
bath, leaving the dry resin to be examined In the 
case of pure Canada balsam, this dry resin will be found 
to have an acid value of about 120 to 125, whilst colo- 
phony has an acid value of about 165, so that an acid 
value of over 130 is a very strong indication of the 
presence of added colophony or crude turpentine The 
presence of these adulterants can. according to E 
Dietench, he confirmed by the Storch-Morawski reaction, 
but, in the author’s opinion, this is not correct and 
cannot be relied on 

There is a product sometimes to be found on the 
market under the name of Oregon balsam, which is 
not a natural product at all, but is a mixture of common 
rosin and turpentine closely resembling Canada balsam 
m appearance, and which is used to adulterate it fre- 
quently There is also a true Oregon balsam, which is 
the oleoresinous exudation from the trunk of Pseudotsuga 
mucronaia This balsam yields a considerable quantity 
of an essential oil which can be characterised by its 
consisting very largely of laevopmene The factitious 
Oregon balsam of the above descnption contains the 
same proportion of solid resin as does pure Canada 
balsam, and the physical characters of the two sub- 
stances are as nearly as possible the same Detection 
of such adulteration is however possible, by separating the 
essential oil and tlieresin and examining each separately 

5 — 1'*65K) 
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Burgundy Pitch 

This resin or oleoresm is used to a small extent in 
medicine especially m the manufacture of plasters 
It IS the resinous exudation from the stems of Picea 
excelsa one of the coniferous family and is principally 
obtained in Finland and the Black. Forest Incisions 
are made m the bark of the tree and the oleoresinous 
matter which exudes is scraped out of the wounds in 
the trunk melted under water and then strained It 
IS an opaque bnttle mass yellow or j ellowish red in 
colour but suffiaently soft to gradually assume the 
shape of the vessel m which it is stored It breaks 
with a clean conchoidal fracture and has in aromatic 
odour and sweetish aromatic taste 

An imitation Burgundy pitch is made by melting 
together common pitch rosin and a little turpenime, 
and mixtures of this type constitute the greater part 
of the Burgundy pilch of commerce The pure resin is 
soluble in twice its weight of ghaal acetic acid whereas 
most samples of the factitious resin are not cleany soluble 

The principal constituents of Burgundy pitch are 
several complex resin acids with small quantities of 
esters and neutral resins with a small amount of essent lal 
oil 

The acid value of Bui^ndypitch vanes from 135 to 148 
Venice Turpentine 

Venice turpentine or larch turpentine is the oleo 
resinous exudation of Lanx Ettropaea or Lanx decidua 
It IS a viscous liquid of a yellowish or yellowish green 
colour and having a characteristic pleasant smell and 
somewhat bitter taste the latter feature probably being 
due to the presence of a trace of a bitter glucosidal 
principle The oleoresm itself is dextro rotatory, whilst 
the essential oil is lae\o rotatory 
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Venice turpentine is employed to a small extent in 
medicine, but is rarely totmd in a pure state Ijost of 
the commercial oleoresin is a factitious article, made 
by mixing rosin, rosin oil and oil of turpentine together 
This so-called Venice turpentine is used to a Imuted 
extent m the manufacture of sealmg-wax and certain 
types of varnish, and also, improperly, as a substitute 
for the genuine article, in mediane 
The following are the analytical figures of the genuine 
oleoresin— 

Acid value 65 to 75 

Ester value 30 to 55 

SaponificatiOQ value 95 to 128 

Iodine value . . 145 to 155 

If the sample is factitious a mixture of the type 
lie&crrbed abovu, :t «tiV be by the fijffowing 

alteration in the above figures The acid value will be 
considerably raised and the ester value corresporidingly 
lowered The iodine value will usually be lowered 
If rosin oil has been used, as is generally the cas%, there 
will be a considerable amount of unsapomfiable matter 
present, which can be extracted by means of eth^r from 
the aqueous saponification residue Fabns reconunends 
the followng test for rosm oil Dissolve 5 gran^mes m 
20 cc. of 95 per cent alcohol and add a 10 per cent, 
solution of caustic potash till the liquid is alkaline 
Pure Venice turpentine remains clear, whilst, m the 
presence of rosm oil, oily drops separate out 

Garcinia Resin 

Garcima resin is the sap of an unknown sp&cies of 
the tree, obtained from the Federated Malay States 
It belongs to the somewhat restncted class of oleorgsmous 
materials, known as “ natural varnish,” of which the 
best known type is that collected m China and Japan 
from Rhus vermcifera, the so-called varnish tree A 
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Similar, but less kno\vn product is obtained in Burma 
from MelanorrhMa ustlata 

These natural varnishes, as they are called, are ob- 
tained from their respective trees as almost colourless 
VISCOUS fluids, which, on exposure in thin films to a moist 
atmosphere dry to hard, nearly black lustrous surfaces, 
similar to those so famihar to us as the surfaces of 
Oriental lacquer ware They are used almost exclu- 
sively in their country of origin but there is no reason 
why the exportation of these products should not be 
encouraged as they would probably find considerable 
employment in decorative work m this country A 
sample lias been examined in tJic laboratories of tlie 
Imperial Institute, which was received from the Curator 
of the Perak Museum It was described as the sap of 
a species of garcmia obtained by making incisions in 
the bark of the trees When collected it is boiled until 
it IS as thick as ordinary cream, a little turpentine is 
added, and it is then ready to be used as varnish, being 
applied by means of a pad of cloth In its prepared 
condition it forms a pale yellow emulsion, and if boiled 
till all the water is evaporated it solidifies and cannot 
again be dissolved in turpentine, but if water be added 
at once it can again be made into an emulsion The 
watery emulsion will only keep for a few days, as 
fermentation sets in hence the need of using turpentine 
m its finished form This Malay varnish is claimed 
to be quite equal in whiteness and hardness to the best 
Japanese lacquer The tree which jnelds it is a wild one, 
and as its fruits develop freely, there should be no 
difficulty in planting it 

The resin itself is soluble ui the usual organic solvents, 
such as turpentine, chloroform benzene and ether, and 
almost completely so in alcohol It melts at about 
65°C , and leaves only a trace of ash on ignition Its 
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acid value is 89 2 and ester value 3 3 It therefore 
consists largely of resin acids, with only a small amount 
of esters When dissolved in turpentine oil and used as a 
varnish, it dries with a coat similar to that produced 
by good dammar varnishes 

Illurin Balsam 

lUurin balsam is an oleoresin closely simulating 
balsam of copaiba in its general characters It is known 
also as West African copaiba It has been stated to be 
the product of a tree called Hardwtckta mami, but later 
researches have rendered it more probable that it is 
derived from Dantella Ihunfera The oleoresin is used 
by the African natives as a substitute for the true 
balsam of copaiba 

Illurin balsam is a viscid, yellowish-brown liquid 
having the following characters — 

Specific gravity 0 985 to 0 995 

Acid value 55 to 60 

Ester value 6 to 10 

It yields about 55 to 60 per cent of resin, which has 
characters very similar in all respects to the resin from 
ordinary copaiba 

This oleoresin is used to some extent locally as a 
remedy for venereal disease, and is employed as an adul- 
terant of genuine copaiba The essential oil is also used 
to some extent as an adulterant of more expensive oils 

Gurjun Balsam 

Gurjun balsam is an oleoresm, also very similar to 
copaiba balsam, which is obtained from various species 
of Dipterocarpus It is sometimes, but improperly, 
described as East Indian balsam of copaiba, and is 
also known as “ wood oil " 

It IS a thick, brownish bquid having the characters 
shown on the next page 
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Specific gravity 0 960 to 0 985 

Acid value 10 to 25 

Ester value 1 to 10 

It contains from 40 to 50 per cent of resin, which 
differs from copaiba resin by containing far Jess free acids 
It contains a neutral resene, and probably a crystalline 
alcohol, which has been named gurjunol 

The presence of gurjun balsam as an adulterant can 
be detected by the followmg test The essential oil is 
distilled off and about 5 drops added to 10 cc of glacial 
acetic acid mixed previously with five drops of nitric 
acid If gurjun balsam be present, a reddish purple 
to violet coloration will develop within a minute 
PODOPHYLLIN ReSIN 

The resms of two species of podophyllum are known, 
and used in medicine as purgatives These are Poio 
phyllum peltaium, the American variety, and Podo- 
phyllum emodt, the Indian variety The American 
drug yields about 5 to 6 per cent of resm and the Indian 
drug 9 to 12 per cent 

The resin is prepared by extraction by means of 
95 per cent alcohol, and contains podophyllotoxm, 
together with an indefinite amorphous resin termed 
podophyllo-resin According to Evans {A mlytKol Notes, 
1911, 6, 58), three samples of the resin showed the 
followmg characters on examination — 

Resin Gdu 

P peltatum P pellaluin P eiiiodt 
Soluble m 90% alcohol 99 8% 99 5% — 

Insoluble in 7% ammonia 0 8% 10 0% — 

Ash — 0 5% — 

Acidvalue 174 1456 110 1 

Ester value 95 5 1 19 0 95 8 

Saponification value 269 5 264 6 205 9 

Iodine value 55 6 57 6 44 2 

Umney has found that the Indian resm contains as 
much as 50 per cent of podophyllotoxm, which is one 
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of the principal active constituents of the resin (Schofield 
reports as much as 63 per cent ) as against about 23 per 
cent m the resin prepared from Amencan rhizomes 
It IS, however, a matter of some uncertainty as to the 
exact nature of the constituents of the resin to which 
it owes its physiological activity, and further researches 
are required m this direction Until this knowledge of 
the constituents is forthcoming, it is obvious that any 
analytical method of standardisation is of doubtful value 

ScAMMONV Resin 

Scammony, or vi^m scammony, as it is usually called, 
IS a gum resin obtained by the incision of the Jiving roots 
of Convolvulus soammoma, a plant of the natural order 
Convohulaceae In collecting the resinous material the 
root IS cut off obliquely, and the emulsion which exudes is 
collected in a shell at the lower end of the cut surface The 
resinous exudation is made into cakes and allowed to dry 

The finest scammony of commerce, which is the type 
known as virgin scammony, is found m large, flat 
greyish-black pieces, or irregular flattened lumps, which 
are easily fractured The fractured surface is glossy 
and usually exhibits small cavities, which appear to be 
produced by a fermentative change which occurs during 
the slow drying of the gum resin The odour recalls 
that of cheese, and the taste is slightly acrid If the 
gum resm be very rapidly collected and dried, the colour 
may be golden-yellow, and the above-mentioned cavities 
are, of course, absent 

Scammony is frequently adulterated, the principal 
adulterants being chalk, or other forms of earthy matter, 
and starch The ash of the very finest specimens of 
the gum resin may fall to about 3 per cent , but good 
commercial samples will usually contain from 6 to 12 per 
cent, of mineral matter. Traces of starch natural to 
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the drug are often present, but foreign starch, delibe- 
rately added, IS easilydetectedby amicroscopic examina- 
tion Adulteration with foreign resins may be detected 
by dissolving the resin extracted with etlier m a hot 
solution of caustic alkali, and then acidifying Pure 
scammony resin is not preapitated by this treatment, 
whereas practically all possible adulterating resins are 
thrown down There is a mixture of farinaceous matter 
with a certain proportion of the genuine gum resin known 
m commerce under the name skilleep 
The gum resin rarely contains less than 70 per cent 
of true resin unless it has been deliberately tampered 
with The Aleppo scammony of commerce is generally 
the most grossly adulterated The resin — which is a 
drug employed m medicine as a powerful purgative, is 
prepared by exhausting the root of the plant with 
alcohol when, on evaporation of most of the solvent, 
and precipitation of the solution with water, the resin 
IS tliown down Genuine scammony resin has the 
following characters 

Acid value 14 to 21 

£««r value 200 to 22S 

Iodine value 10 to 15 

There is a Mexican plant Ipomoea ortzahensts, which 

yields a resin very similar in every respect to the scam 
mony resin This product is known as Mexican scam- 
mony resin It has been examined by Taylor, who gives 
the following values for a number of samples of true 
and Jfexican scammony resin 


Tree resin 


Mexican resin 


Aetdiatue Fster valid Iodine \o 
21 1 211 3 13 3 

15 5 222 5 10 8 

15-6 219 8 13 0 

18 3 2217 14 3 

188 218 I 14 6 

15 S 1711 8 7 

215 165-6 115 
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Tlie optical rotation of scammony resm is charac- 
teristic According to Guignes, tlie specific rotation of 
the true resin in alcoholic solation is -18°30 to 24°30', 
whilst that of colophony is -H 6" to + 7° of mastic 
+ 29°30', and of sandarac + 31® to + 34° 

The only use for this gum resm and resin is in medicine, 
where it finds a fairly extensive employment 

The most exhaustive recent analyses of scammony 
resm are those of Engelhard! & Schmidt {Proceedings oj 
the American Pharmaceutical Association 1910 58,1027) 
The following eight samples had, according to all 
probability, the origins indicated — 

1 Genuine scammony from Convolvulus scammonia 

2 The same, but purified by alcohol and so pure 
scammony resm 

3 Pure scammony resin obtained by the authors 
from the roots 

4 Pure resin from roots of Ipomoea orizahensts 

5 and 6 Labelled true scammony resin but probably 
only scammony gum resm 

7 Mexican scammony 

8 The same purified by alcohol treatment 


Tables I Characters 


Sample 

Moisture 

AsM 1 

1 4ctd No 

1 Sap No 

Ester No 

I 1 

6 16 

2 70 

18 5 1 

1 207 2 

188 7 

II 

195 


10 6 

236 6 

226 0 

III 

2 07 

0 21 

16 3 

256 2 

239 9 

IV 

145 

0 20 

10 2 

175 8 

165 6 

V 

2 25 

0 07 

12 2 

177 1 

164 9 

VI 

2 23 

020 

14 0 

171 6 

157 6 

VII 

4 29 

1 030 

13 6 

183 8 

170 2 

VIII 

2 03 

' 0 IS 

14 9 

175 9 

161 0 
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Table II Solubiiities 


Sii mple 

Soluble tK 
Abs Ethtf 

Soluble in 
USP Flher 

Sol ihle tn 
ClICl, 

Soluble 

Alcohol 

I 

71 8 

850 

82 I 

90 6 

II 

100 0 

100 0 

100 0 

100 0 

III 

03 9 

96 0 

100 0 

100 0 

IV 

89 4 

841 


100 0 

V 

90 2 

85 5 


100 0 

VI 


809 

96 1 

lOOO 

\II 


82 0 

96 9 

100 0 

VI 1 1 

90 4 

91 S 

97 4 

100 0 


Table III 


SnmpU 


lodmc \o 


Specific Rotaliox 
}'>egftes 


116'' - 25 ')'! 

10 45 -24 07 

17 81 -24 24 

1 1 60 I 32 78 

n 48 I 13 80 

1103 -3427 

1246 I -3131 

1165 ' -31 63 


Jalap Resin 

Jalap resm is prepared from the roots of Ifomoea purga 
by exhaustion with alcohol driving off most of the 
sohent, and adding water to the residual solution, by 
which means the resin is precipitated This resin consists 
of two glucosidal resins of which about 90 per cent 
IS jalapin and 10 per cent scimmonin These may be 
more or less separated by treatment with ether, which 
lea\es the jalapin undissoUed and it is this substance 
which IS sold under the name of Jalapin Its sole use 
IS as a purgative, for wluch purpose it is employed to 
a very considerable extent in medicine It forms a 
constituent of many of the pills advertised to the public 
It IS probable that jalapin is not a chemical individual, 
but a complicated mixture of bodies 
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The roots of the drug contain from 5 to 12 per cent 
of resinous material, and the author has examined four 
samples of the purified resin, wth the following results — 

Actd value Ester laliie 

14 6 ns 

13 0 124 

15 0 120 

16 5 122 

According to Dieterich adulteration of jalap resin 
affects the analytical values m the following manner — • 

Aetd Saf-ontficatton 
talue lalue 

Pure JaUn resin 27 3 234 

\vi(li JO**- cotophony 70 | 2318 

200^, S4 j 221 R 

10% gua acum ^2 1 2218 

20% 39 6 202 2 

10% gallipot 42 3 221 8 

20% 7S8 2111 

Beckurts and Bruche have recorded the following 
values for seven samples of the genuine resin — 

Sp gravity Acid value ruervalte 

fi) 1 143 150 no 

(21 1 147 13 0 121 

(3) 1 ISO 18 0 111 

(4) 1 151 27 0 109 

(3) 1149 no 118 

(6) 1 149 200 113 

(7) 1 149 14 0 126 

Castoreum 

This valuable body is one of the few animal sub- 
stances used in perfumery It is described here, because 
It contains from 40 to 70 per cent of resin although not 
of vegetable origin 

Castor or castoreum consists of the dried membranous 
follicles of the beaver Castor fiber situated between the 
anus and the genital organs of both sexes There are 
two pairs attached to each ammal, the lower ones being 
pear-shaped and laiger than the other pair They 
contain an oily, visad, highly odorous substance 
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secreted by glands The follicles are removed after the 
death of the animals and dried either by smoke or jn 
the sun When quite fresh castor is a white liquid of 
creamy consistence Two varieties are met with com- 
mercially, the Canadian and the Russian The Canadian 
castor IS the one which is found in this country, the 
Russian variety only rarely reacliing London Castor 
IS sold in the form of solid unctuous masses contained 
in sacs of 2 to 3 in long much flattened and wrinkled, 
of a deep brov>n colour \ good sample should be 
powerful m odour and ha\c a bitter nauseous taste As 
far as the London market is concerned castor comes 
on offer only once a year It is practicallj a monopoly 
of the Hudson Bay Company and the collections of 
castor during the year arc offered by auction annually, 
towards the end of the year The sale for 1916 ivas 
held m December, and the total amount offered uas 
1,073 lb 

Castor IS still used to a very small extent as a drug, 
but only by old fashioned practitioners It is almost 
entirely employed in perfumery acting as a very fine 
fixative of other odours 

Castor vanes considerably m composition the chief 
constituent being a resin, which is present to the extent 
of from 40 to 70 per cent The characteristic odour is 
due to a small quantity of an essential oil A peculiar 
crystalline principle named castonn is also present. 
Canadian castor contains between 4 and 5 per cent of 
this body 

Mingaud gives the following analysis of castor — 
Ethereal extract ftS 4% (mostly resin) 

Alcoholic , 0 8% 

Aqueous 0 1% 

Acetic 0 6® 

Residue 2 2% 

Volatile matter 7 9% 

Ash 07S% 
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Opopanax 

Opopanax is usually stated to be derived from two 
entirely different sources, one known as Burseraceous 
opopanax, from Balsamodendron kafal and the other 
as Umbellifer opopanax, from Chtromum opopanax. 
There appears, honever, reason to believe that the usual 
text-book statements are incorrect, and that what has 
been described as Umbelliferous opopanax is, m fact, 
liquid galbanum oleoresin a product from Northern 
Persia 

The principal use of opopanax is as a perfume It 
appears that the name opopanax was first given to a 
perfume material under a misapprehension The true 
opopanax, which is not the perfume resin known by 
the name to-day, has a penetrating and somewhat 
offensive odour recalling that of crushed ivy leaves 
It has been employed to a small extent in medicine 
since the time of Dioscondes, and was probably, according 
to E M Holmes, in use long before his time Up to 
about 150 years ago it was commonly employed in 
medicine, but its use for this purpose is now extinct 
This substance is probably the product of the plant 
Opopanax chiromum, a native of Greece 
At the time when opopanax perfume first became 
popular, a demand arose for the gum resin bearing that 
name, and the true, somewhat foul smelling opopanax 
was imported This odour led the early writers to class 
opopanax as a fetid resin and Burton, in his Anatomy 
of Melancholy speaks of “ opopanax, sagapenum, 
assafoetida, or some such filthy gums ” 

E M Holmes has done much to elucidate the question 
of the origin of the resm used in perfumery under the 
name opopanax, and draivs attention to the strong 
similarity in appearance between the fetid resin, and 
the perfume resin, hence the ease with which confusion 
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has ansen The odour of opopanax perfume recalls 
that of bdellium, but with a more sweet, heavy fragrance 
It IS very similar to the perfumed bdellium or bisabol 
myrrh Its exact botanic^ source was identified in the 
following manner Some hving pieces of the ‘‘ mjTrh ” 
plants of South Arabia were sent home to Kew Gardens, 
where it was cultivated, and Mr Holmes, whilst m one 
of the greenhouses there, noticed a drop of the gum resin 
exuded on the stem He found this not to have the 
flavour of myrrh at aU, but to have the characteristic 
flavour and odour of the bisabol or perfumed bdellium, 
and in his opinion this plant is the source of commercial 
perfume opopanax resin The plant is clearly one of the 
Burseraceae 

Opopanax perfume resin is \ery slightly soluble in 
carbon bisulphide, insoluble in petroleum ether, and only 
a small proportion of gum is soluble in water The con- 
fusion which exists as to the source of this product, 
obviously renders published analytical figures of very 
doubtful value Ihetench gives the following figures, 
but It appears almost certain that samples Nos 1 and 2 
are not true perfume opopanax at all, whilst No 3 may 
possibly be the resin m question — 

(U 

Acid value 32 4 

Ester value lOS S 

Saponification value I37‘9 

Frankincense 

The gum resin olibanum, is that which is known as 
frankincense It was kno^vn to the Greeks under the 
name Libanos and to the Romans as Olibanum, and 
to the Arabs as Luban, all of which are derned from 
the Hebrew word Sebonah, meaning milk This gum 
resm has, from the earliest tunes been regarded as one 


i2) 

3o-0 

114 1 
149 1 
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of the indispensable ingredients of incense for religious 
purposes E M Holmes quotes the following interesting 
account by Cosmas, as to the method adopted for 
trading between native^ and traders who were ignorant 
of their language It relates more especially to the 
natives of the highlands of Abyssinia who collected the 
valued franhmcense “The gold caravan is usually 
made up of about 500 traders With them they take 
a good quantity of salt and iron, and when they are 
close to the gold land, they rest awhile and make a 
great thorn hedge Then they kill the cattle, cut them 
up, and split their joints upon the thorns, while they put 
out the salt and iron at the foot of the hedge That 
done they retire to a certain distance Now up come the 
natives with their gold in little lumps, and each places 
what he thinks sufficient above the beef, the salt, or 
iron winch he fancies Tlieii they, too. go away Next 
return the merchants and inspect the price offered for 
their goods If content they take away the gold and 
leave the flesh, salt or iron thus paid for If not content 
they leave the gold and other things together and retire 
again A second visit is then paid by the blacks, and 
either more gold is added, or it is removed altogether, 
according as the purchaser thinks worth while " — 
{Perfitmery and Essential Oil Record, 1916 79) 

The trading m early days in frankincense appears to 
have been earned out on this basis 
There appear to be two TOrieties of frankincense 
known to the Arab collectors, one called Loban Dakar 
(or male frankincense) and Loban Maidi (or female 
frankincense) The trees yielding these two gum resins 
are Boswelha carteri and Boswellta /rereana respectively 
The former is found on the maritime limestone moun- 
tains, south of Berbera in Western Somaliland, and 
thence eastwards, whilst the latter is not found until 
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the Habr Toljaela conntry is reached and extends 
further west into the country of the Warsangeli and 
Mijertam tribes 

The male frankincense is probably the only one found 
in European commerce the female frankincense being 
used in the country as a kmd of chewing gum Three 
principal qualities are recognised on the London market 
(!) Fine tears (2) ordinary and small lumps and tears 
m xed (3) siftings 

Olibanum gum resin consists of a small amount of 
fragrant essential oil together with gum which resem 
bles gum arabic in chemical composition and boswellic 
acid both free and in tlie form of esters with 5e\ eral 
complex bodies of \ nknown constitution 

It 13 rarely adulterated although colophony mastic 
and sandarach resin are said to be used occasionally as 
adulterants According to Kremel three samples on 
analysis gave the following results — 

(1) (2) (3) 

Resn 64% 721% 67% 

Ac d value ') S9 3 46 6 SO 3 

Ester value of resn 6 6 41 0 60S 

Sapon Scat on value 659 67 8 1108 

T1 is gum resin is employed almost exclusively for 
the purpose of incense manufacture 

Ladavum Resin 

Ladanum resin is a product of the greatest importance 
in the perfume industry and has of recent years become 
quite ind spensable in the manufacture of particular 
types of perfumes possessing what is known as the 

oriental odour 

The principal plant yneldmg the resin is Ctsius ladani 
ferns but Ctsius cyprteus and Ctslus creticus also yield 
ladanum resin A good deal of high grade ladanum is 
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produced m Spam, where no less than sixteen species 
of cistus have been recognised The plant yielding the 
resin there, is Cistus ladaniferus, var maculatus The 
substance produced in Spam is pure ladanum, whilst 
much of the commercial resin ^vas, and still is to a con- 
siderable extent, grossly adulterated The Cretan product 
15 \ ery frequently almost entirely factitious 
According to Dietench {Analysts of Resins p 196) 
at one time a quaint method was employed for collecting 
this resin, by driving flocks of sheep through the cistus 
shrubs and gathering the resm that adliered to the wool 
Ladanum occurs in dark-brown or black viscid masses, 
which are easily softened by handling It exhibits a 
greyish fracture when broken, but the broken surface 
rapidly becomes black It is not soluble in water, but 
dissolves almost completely in alcohol The odour 
rather recalls that of ambergris The adulterants are 
mixtures of other resins principally common colophony 
Very few samples of absolutely authentic origin have 
been examined, so that analytical figures must be 
accepted with some reserve, and the product must, to 
a very great extent, be judged by its odour value 
Qualitative tests for such adulterants as colophony {q v ) 
may be applied The following analysis are by Dietench 
{loc Clt ) 


French Commercial 


German commercial 


Cretan commercial 


54 1 
547 
54 0 
519 


Eslir value 
116 1 
120 3 
102 1 
109 9 

167 9 
162 0 
166 9 

168 4 


® — (1465*) 
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It IS possible that all the above samples were more or 
less artificial products This resm requires, further 
investigation very urgently 

Cretan ladanum has recently been critically examined 
by E J Emmanuel who found it to have the following 


composition — 

Resin extracted by ether 

Resin extracted by alcohol after ether extraction 

Essential oil 

Ladaniol 

Reserves 

Mineral matter 


^8% 

I7O0 

2 % 


Ladaniol was obtained from the ether extract by 
distillation after all the essential oil had been dri%en 
o\er It forms white fragrant crystals melting at 89® 
and may possibly be identical with champacol the 
odorous substance obtained by Merck from charapaca 
wood According to Masson the essential oil distilled 
from this valuable gum resin is a liquid of specific gravity 
about 0 950 boiling at 185* at 15 millimetres pressure 
It contains acetophenone and other compounds not 
yet identified 


Sagapenum Resin 

This gum resin has from time to time been employed 
as a drug but to-day is not met with in commerce \ery 
freely It is the product of an umbelliferous plant and 
comes from Persia Apart from this the source of the 
resin cannot be said to be known accurately 

The resm contains umbelliferone and complex resinous 
substances of more or less unknown constitution It 
occurs in the form of dark brown masses with white 
portions rather brittle but easily softening when 
handled Its smell is not pleasant recalling that of 
asafoetida When shaken with hydrochloric acid, its 



RESINS ETC 


77 


solution m ether turns red-violet, and the resin gives 
similar reactions to galbanum, due to the presence of 
umbeUiferone in both products The acid and ester 
values of sagapenum resiti are as follows — 

Acid value Ester value 

12 0 to 17 0 29 to 42 

Tacamahac Resin 

This resin is used to a limited extent in the manu- 
facture of certain types of varnish, and is sometimes 
known as West Indian anime resin It is the product 
of a number of trees, including Tctca heptaphylhm and 
Elaphyrim iomentosum, which are mainly responsible 
for American and West Indian tacamahac resin, and 
Calophyllum tnophyllum winch produces the East 
Indian variety 

Tacamahac resin is very similar to elemi It is a 
yellowish-brown semi-transparent resin, with a slightly 
spicy odour The particular variety which comes from 
Bourbon is rather soft and sticky, and is similar in 
character to the type of elemi known as caranna resin 
A good deal of the tacamahac resin found m commerce 
is of very dubious origin and is probably a mixture of 
the genuine with other less valuable resins The usual 
adulterants are cheap grades of elemi and similar resins 
and colophony 

On treatment with petroleum ether from 45 to 60 per 
cent IS dissolved from the best grades The iodine 
value of the resin vanes from 68 to 80 so that adultera- 
tion with colophony is indicated by a high iodine value, 
as well as by a high acid value Pure samples have an 
acid value which rarely falls outside the limits 25 to 40, 
and an ester value of 60 to 75, rarely as low as 40, 
except in specimens of very doubtful origin 
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Glm Arabic 

The soiublfc gum produced in tbe Sudan has been an 
article of commerce e\er since the first century of the 
Chnstiao era It was shipped to Arabian ports and 
thence to Europe, hence the name gum arable The 
name embraces gums from several botanical sources, 
but as most of the best gum of commerce is demed 
from speaes of Acaaa, the name “ gum acacia " is 
usually used to indicate the best vaneties In the 
Middle Ages, the trade was largely earned on through 
Turkish ports, and the gum was frequently known as 
Turkey gum To-day, the names Sudan gum or 
Kordefan gum are commonly used 
The following account of the collection of the gum, 
and much of the information regarding the product, 
IS due to the Director of the Imperial Institute (Bulletin 
No 63) In the Sudan the best gum is collected from 
the grey backed acacia tree, Acae%a semgaJ, known 
locally as hashab Infenor vaneties are obtamed from 
the red and white backed acacias, both of which are 
vaneties of Aaurta smrga/, and are known locally as 
" talh ” or “ talha ” A certain amount of gum is 
collected in the Blue Nile distnet, and there is a fair 
gum trade at Gedanf, winch lies between the Blue Nile 
and Abyssinia, but the quantity of " hasliab " gum 
produced there is hardly equal to that of the pro- 
vince of Kordofan, which is the pnnapal seat of the 
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gum-coUecting industry. Kordofan hes to the west of the 
White Nile, almost 200 miles south-west of Khartoum 
In this province the gum is transported either direct to 
Khartoum by camels or to Goz Abu Guma and El Duhme, 
towns on the White Nile, and is there put into boats 
The greater part of the gum was formerly dried and 
cleaned at Omdurman, whidi lies on the Nile opposite 
Khartoum. But at present only about 8 per cent of 
the production is treated there, and the rest is sent 
direct to Cairo and Suez or Port Said, whence it is 
exported to Europe, etc At least one-half goes to Suez 
The gum loses about 15 per cent by evaporation 
between the region where it is gathered and the port of 
export There is also an export of gum from Suakim, 
and It is probable that with the completion of the 
Berber-Port Sudan railway, a much larger proportion 
of the gum exports will pass xit4 this route to the Red 
Sea and the Mediterranean 
In Kordofan the gum is obtained both from gardens 
of acacia trees, ivhich are pnvate property, and from 
wild or uno%vned trees, the firet kmd is known as '* hashab 
geneina ” e , garden hashab). and the second, which 
IS of less value, is known as “ hashab wady " The 
latter exudes naturally from the trees, and is slightly 
darker in colour, it is usually in pear-shaped pieces of 
variable size proportionate to the length of time between 
successive collections A dirty gum which is sometimes 
found exuding is known as ” kadab,” and is rejected 
The conditions favourable to the production of gum 
are a ferruginous sandy soil, with a good natural drainage, 
and probably a moderately heavy rainfall during the 
rainy season is beneficial, and dry heat during the 
collecting season Excessive moisture m soil otherwise 
suitable appears to prevent the production of gum 
In the " geneinas ” gum is obtained by artificially 
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mclsmg the trees Soon after the end of the rams 
bark is removed in stnps from the prmcipal branches 
of all trees m the garden of 3 years old and upwards 
the strips should be I to 3 in \vide according to the size 
of the branch and 2 to 3 ft in length They are removed 
by cutting the bark with an axe and then tearing off by 
hand The incision should not penetrate mto the wood 
and a thin layer of the hber or inner bark should be left 
covenng the wood About sixty days afterw-ards the 
first collection of gum is made and after that the garden 
IS completely picked over erery fourth day until the 
rams recommence and new leaves appear on the trees 
at this stage the exudation ceases In Kordofan the 
rainy season ceases at the end of September and recom 
mences n the middle of June "^oung hashab trees 
8 to 10 ft high and 6 to 8 in m girth will produce gum 
and the limits of age may be taken as 3 to 15 or 20 
years probably trees of 8 to 12 years are the most 
productive 

Talh or talha gum is chiefly collected in the 
forests of the Blue Nile There are two vaneties of the 
talha acacia tree Acacta seyat the bark of one is covered 
with a red powder and that of the other with a white 
powder and they are consequently known as red 
and white talha respectively Both vaneties pro 
duce gum but the red talha is more abundant than the 
white and consequently most of the talha gum is denved 
from that variety The talh trees are said not to be 
barked or wounded by the ixillectors who gather the 
gum they find exuding The gum is cleaned from pieces 
of bark and other debnsat Omdorman or Khartoum and 
a small proportion of it isjiicked and dried by exposure 
to the sun on the banks of the hiile and exported 
as picked gum Most of the gum is however 
exported in the mixed condition and is sort ed at European 
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centres, of which the most in^rtant has hitherto been 
Trieste 

The method of collecting this gum is as follows The 
gum exudes from the stem and branches spontaneously, 
and the flow is usually stimulated by making incisions 
in the bark The method of tapping consists of cutting 
the bark with a small axe, and tearing off a thin strip 
about 2 or 3 ft in length and 1 to 3 in in width according 
to the size of the branch The exuded gum hardens on 
exposure to the air and is then collected, dried and ex- 
ported The gum is official in the British Pharmacopoeia 
which requires it to have the following characters — 

In rounded or ovoid tears or masses of various sizes, 
or in more or less angular fragments with glistening 
surfaces, nearly colourless or with a yellowish tint 
Tears opaque from numerous minute fissures, very 
brittle, the fractured surface being vitreous in appear- 
ance Nearly inodorous, taste bland and mucilaginous 
Insoluble m alcohol per cent), almost entirely 
soluble in water, the solution being translucent viscous 
and slightly acid When dissolved m an equal weight 
of water, the solution is not glairy, and after admixture 
with more water, yields no gummy deposit on standing 
An aqueous solution (I m I) exhibits slight laevo rotation 
(absence of dextrin, certam sugars etc) 10 millilitres 
of the same solution are not precipitated by solution of 
lead acetate, are not, after previous boiling and cooling 
coloured blue or brown by 0 1 millilitre of N/10 solution 
of iodine (absence of starch and dextrin) or bluish black 
by T Sol of feme chloride (absence of tannin) Ash 
not more than 4 per cent 

Gum arable is composed essentially of the calcium 
salt of arabin or arabic aad which is obtainable in a 
pure state by dialysing a solution of the gum previously 
acidulated with hydrochloric aad The glue like liquid 
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thus obtained is Jaevo-rotatoiy and is not precipitated 
by pure alcohol, but is throTvn down if traces of «^lt or 
acid are present After evaporation to drynes? and 
heated to 100® the arabm does not dissolve agam^ even 
m hot water, but swells up into a gelatinous mass which 
dissolves gradually when treated with soda, liine or 
baryta water and yields a liquid which is indistinguish- 
able from the aqueous solution of ordinary gum afsbic 

Most vaneties of gum arable — which include the 
Sennaar, Senegal, East Indian and Levantine — 
laevo-rotatory, whereas Australian gum is frequently 
optically inactive, while Gedda gum is dextre-rotAtory 
Chemically these gums are analogous to the Jaevo- 
rotatory varieties 

The inferior qualities of gum contain a small aipount 
of a reducing sugar, which is removable by treating 
with alcohol 

The specific gra\nty of air-dried gum arable vanes 
from 1 35 to I 49 but when it is completely dried at 
100®, loses about 13 per cent of water, the density 
increasing considerably 

Gum arable is nearly odourless and has a mucillaginous 
and insipid taste It dissolves slowly in about twice 
Its w eight of water forming a thick transparent mucilage 
of acid reaction The gum is somewhat soluble in 
dilute spirit but is quite insoluble in any liquid con- 
taining more than 60 per cent of alcohol and is precipi- 
tated from Its aqueous solution if a large proportion of 
spirit IS added 

The aqueous solution of gum arabic is not precipitated 
by neutral lead acetate but with basic acetate forms a 
white jelly Its solution is also precipitated by potas- 
sium or sodium silicate, borax ammomum oxalate 
mercuric chloride and feme salts 

The following figures illustrate the importance ot the 
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Sudan gum trade, and the share in the exports of Sudan 
gum taken by the United Kingdom — • 

Exports of Sudah Gdh from Egypt 


Yfar Ktlos 

1885 1 146 879 

1890 7 052 

1895 149 935 

1900 1 863 072 

1903 8 838 483 

1906 7 689 834 


Value I (E) 
97 671 
469 
5 856 
93 847 
217 132 
157 330 


According to the reports of the Secretary to the 
Sudan Economic Board for 1907 and 1908, the total 
exports of the gum from the Sudan for these two years 
were valued at ££154 592 and ££175 269 respectively 
Imports op Gum from Egypt to Unitfo Kingdom 
Ytat Cwt Vahei 

1903 43 334 82 370 

2904 32879 47 288 

1905 27 881 41995 

1906 25 599 35 333 

1907 38 579 62 530 

These figures indicate the necessity for careful 

examination of the product According to A H Allen 
[Allen’s Commercial Organic Analysts) the following 
scheme is of importance for the examination of gum 
arable 

Gum arable should not contain more than about 
4 per cent of ash It should be soluble almost without 
residue m cold water The solution should be free from 
starch and dextrin, as indicated by the negative reaction 
with iodine solution , but should be rendered turbid with 
oxalic acid which the solution of dextrin is not The 
better varieties of gum arable do not reduce Tehling s 
solution when heated to boiling with it, any red precipi 
tate being due to the presence of a reducing sugar, 
small quantities of which exist naturally m certain 
inferior kinds of gum, though any considerable amount 
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would probably have been introduced as an impurity in 
an adm xture of dextrin 

According to Z Koussm (Jour dt Pliarmacie (4) \ii 
251) gum arable and dextrin may be distinguished and 
separated by means of feme chloride which precipitates 
only the former and the resultant precipitate washed 
with rectified spint and dried 1 grm of the drj 
residue is then dissolved in 10 cc of water the solution 
mixed with 30 cc of proof spmt 4 drops of feme 
chloride solution (containing 26 per cent of the anhycl 
rous chloride) added followed by a few decigrammes of 
powdered chalk and after stimng briskly and leaving 
the liquid at rest for a few minutes jt is then filtered 
The precipitate is washed with proof spirit and the 
dextrin is precipitated from the filtrate by the addition 
of very strong alcohol After twenty four hours the 
spirituous liquid js decanted the dextrin dissolved in a 
small quantity of water the resultant solution evapor 
ated at 100® and the residue weighted The precipitate 
containing the gum must be dissolved in dilute hydro 
chloric acid the arabm precipitated by adding absolute 
or very strong alcchol and after being washed with 
spirit IS dissolved in water the solution evaporated, and 
tl e residue weighed The precipitation of gum arab c 
from a dilute alcoholic liquid by ferric chloride and chilk 
IS so complete that nothing but calcium chloride cm 
be found in the filtrate while the precipitate similar!} 
produced m a solution of dextrin is perfectly free from 
the latter body By the formation of a cloud on adding 
feme chloride alone the presence of gum arabic is 
sufficiently demonstrated while the clouding of the 
filtrate from the iron chalk precipitate on addition of 
alcohol proves the presence of dextrin 

A large proportion of dextrin would be indicated by 
he dextro rotatory action of tlie solution but the 
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variation m the optical activity of both natural gum 
arable and commercial dextnn would prevent the 
quantitative application of the test , , i . 

To separate gum arabic from sugar, Andouard dilutes 
lOgrm of the syrup with 100 cc of alcohol of SOO specific 
gravity, adding twenty drops of acetic acid and stirring 
vigorously Aftcn three hours the liquid is poured on 
a double filter, when the gnm forms a cake which readily 
drams This is dissolved m a little water and the 
precipitation repeated, the preapitate washed with 
alcohol, dried at 100" and weighed It is then 
to the atmosphere for twenty-four hours, when it wl 
have taken up its normal amount of moisture The 
inferior varieties of gum are employed on n “S® 
as thickening agents in calico-printing Good gum 
neither tarnishes nor alters delicate colours and does 
not weaken the mordants The action of gum on 
delicate colours may be ascertained by printing a solu 
tion of the sample mixed with cochineal-pink or hchsine 
upon pure wool The material is then ® ^ 

washed, when, if the gum is pure, no trace of 
will be apparent Too great an acidity of the gum gives 
It a solvent action on mordants, and hence renders it 
unsuitable for use . 

The relative viscosity of samples of gum is an important 
character in judging of their quality is may e 
tested hy making solutions of 10 grm of each sample m 
a little warm water, diluting the liquids to 100 cc and 
ascertaining the rate at which the solutions flow from 
a glass tube drawn out to a fine orifice A recently 
prepared solution of gum of the best quality should be 
used as a standard , ^ . 

The following analyses are those 
samples earned out m the laboratories of the Imperial 
Institute 
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These results indicate that the Senegal contain 

more moisture than the Sudan gums The greater 
brittleness of the Sudan gums is due to their drying and 
becoming permeated by a large numbei of fissures 
The conclusion reached by the Imperial Institute on 
these gums was as follows 

"The most important diflerencc between the two 
classes ol gums are, however, shown by the colon* and 
the viscosities of their mircilages . On comparing the 
• Hashah gnm of 1904 ’ and the ' Gomme du has du 
flenve,' which are both natural unpicked gums, it will 
be seen that the former is much lighter in colour than 
the latter, a feature which is to the advantage of the 
Sudan gum since absence of a marked colour is » 
lore number of manufacturing purposes to which gums 
are applied. On the other hand, the viscosities, that is 
roughly, the 'strengths’ ol the Senegal gums are, on 
the whole, higher than those ol the Sudan products 
This difierence is very noticeable when the specially 
selected ' Hashah of 1903 ' is compared with the selected 
' Gomme petite blanche ' ” , 

■' In reporting the results of this comparison of Senega 
and Sudan gums to the Government of the Sudan, it 
was pointed out that though it was unsafe to draw 
general deductions from the comparison of such a small 
number of samples, yet there appeared to be some 
ground for the opinion that Senegal was 
purposes superior to the Sudan produc , though the 
latter had the compensating advantages 
and of lighter colour A number of sugge 
also made as to the necessity of syslematicaBy 
the gum produced from year to year m , ^ 
that data could be accumulated for 
questions of this kind as they arose, an Sudan 

was made that it might be desnable to classify Sudan 
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gum into a larger number of grades before export than 
at present 

The Sudan gums were submitted for trial to a firm of 
manufacturing confectioners who described the ‘ Hashab 
gum of 1903 (specially selected and dried) as a white 
clean gum yielding a very pale clean viscous solution 
and of good flavour, and the Hashab gum of 1904 ' 
as consisting of fine bold nodules free from dirt and 
giving a pale highly viscous solution of good flavour 
and odour and therefore of special value to confec 
tioners Tlie Geaim gum of 1903 was described as 
yielding a somewhat darker but still satisfactory 
solution fairly viscous with a sourish smell but good 
flavour 

A similar gum has been collected m the Senaar 
forests and found to resemble very closely the ordinary 
Sudan gum The colour is pale yellow but the odour 
and taste arc sliglitly unpleasant An e>j.minatton of 
two samples gave the following results at the Imperial 
Institute laboratories — 


Mo Mure 14 2 12 2 

Ash per cent 3 91 2 B6 

Portion soluble in water per cent 84 6 85 2 

Portion losoluble la water 5>er cent 12 2 6 

Acid No 18 18 

Reducing power slight very si gh* 


Morocco exports about one hundred tons of gum 
annually which is probably derived from Acacia arabica 
and gummtera It does not differ materially 

from Sudan gum arabic 

The gum industry of the French colony Senegal is 
of much more recent origin than that which has existed 
for centuries along the Nile valley The gum is obtained 
principally from Acacut Senegal although other species 
contribute to the output of Senegal gum 
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Tlie gum IS collected by Moors dunng the months of 
December, January and February, and agam m Apn] 
onwards to July The Moors letter it with French 
merchants who send it vtd St Louis Rufisque and 
Freetown to Europe 

Three qualities oi crude Senegal gum are produced 
They are described as follows by the Director of the 
Imperial Institute — 

1 Gomme du has du fleuve — This quality is produced 
m the district of Podor in Lower Senegal It is the 
best of the Senegal gums, and occurs m large rounded 
or thick vermiform tears Its colour vanes from almost 
white or pale sherry tint to brownish yellow 

2 Goume du haul du fleuve — ^Tbis variety is obtained 
in Fouhlah-land, Guidimaka, and Bambouk all in 
Upper Senegal It ranks second in price, and occurs 
in rounded, vermiform or branched tears, smaller in 
size than the first quality, and on the whole darker in 
colour 

3 Gomme fnable, Salahreda, or Sadra hetda — This, 
the poorest quality of Senegal gum, consists of small 
grams (showing a tendency to cohere into masses) and 
small vermiform tears The latter are usually only 
slightly coloured, but the grams are brown 

Senegal gum is almost entirely exported to France 

The average value of the exports of Senegal gum is 
from ;£50,000 to £70,000 per annum, of which almost 
the wliole is sent to France, the quantity reaching this 
country rarely, if ever, exceeding about £1 000 in value 

A fair amount of gum, also principally from Acaaa 
Senegal now reaches this market from Northern Nigeria, 
the average annual value being about £8 000, and 
possibilities exist in this direction m the Gold Coast 
Colony. Orange River Colony, and various other parts 
of Africa 
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Ghatti Gum 

Ghatti or ghati gum is the name applied locally to a 
gum produced in India, but, as a good deal of gum is 
imported from neighbouring sources into India, mixtures 
of gums from various sources are understood by tlie 
term m British commerce Ghatti gum is much less 
soluble than gum arable but also yields a highly viscous 
mucilage An exhaustive examination of this gum, 
in specimens of known origin has been made by the 
Imperial Institute chemists who haie published the 
senes of analyses of nine samples of unmixed gum 
shown on the next page 

Rideal and Youle {Year Book 0 / Pharmacy) have made 
an exhaustive examination of these Indian gums in 
comparison with ordinary samples of gum arabic 
They found that, whilst a good gum arabic yielded the 
mucilage official in the Bntish Pharmacopoeia by using 
1 part of gum with 25 parts of water, a mucilage of 
ghatti of the same viscosity ivas yielded by using 1 
part of ghatti gum with 8 parts of water The ghafti 
mucilage however must be strained from the insoluble 
matter present which appears to consist of metarabm 
The following reactions are given for the two gum", 
from uhich it is apparent that alcohol, ammonium 
oxalate feme chloride and mercuric chloride are useful 
reagents for differentiating between the two classes 
of gum 


Reagent \ 

WUh GtuetU 

1 mth Gum Arabic 

1 Ammonium oiiUte I 

2 Lead basic acetate I 

3 Feme cblonde 

4 Borax | 

5 Stannous cbloridt ' 

6 Alcohol (equal bulk) ; 

7 Mercuric Chloride 1 

Slight turbiditj 
Slight prccip tate 
Slight daikenuig 
g^tinons ppt 
Gelatinizes 
Bkaches no ge 
latmizing 

Slight precipitate 
IVbite stnogy ppt 

1 Copious white ppt 
(Copious gelatinous ppt 

1 No darhemng, no 
gelatinous ppl 

1 Does not gelatinize 

1 Bleaches 

1 Copious precipitate 
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Useful information was yielded by treatment with 
alcohoL Five grammes of the gum were dii.solved in 
20 cc of water, and the solution filtered from insoluble 
residue To the cold solution 90 cc of 95 per cent 
alcohol was added, and the precipitate washed with 
30 cc of alcohol of the same strength It was then 
dned and weighed, then redissolved m water and its 
rotatory power detenmnedL With two samples of gum 
arable and two of gum ghatti, the following results 
were obtamed — 


wttgu iv£teu iFtteU > 

SsmpU gum dlea ui f gum 

laJuu. pieapiuit. •• /uraU. j 

1 J*''' , 

gum 

pptt. 

A 

Anbie i sm 3 1 41(1 

„ t 3 VM » 3 n» 14108 

Ghatti I yni 4^ 48^83 

1 

+ 141 ^ 


(toe. Ml 


The ghattis are generally lae\o*rotatorj’, and the 
alcohol preapitate is apparently of a difierent kind to 
that juelded by gum acacias, that is, the precipitate is 
more lae\o-rotatory than the filtrate, while the opposite 
IS the case with gum arabics, whether they are laevo-or 
dextro-rotatory Both classes of gums, however, it 
would appear from these experiments, consist of at 
least two kmds of gum, one of which is more soluble 
m alcohol than the other and differs m its action on 
polanzed hght Similar work done by O’Sulhvan ivith 
pure arabm pomts to the same conclusion 

These results are intereshng from a phsirmaceutical 
pomt of view, as it may be fouhd possible to obtain 
from ghatti gum, by fractional precipitation with alcohol, 
a gum which will be identical with ordinary gum arable. 
Rideal and Youle are still working in this direction 
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Australian Gums 

A consideraHe amount of gmn " arable ' is 
in the Australian Commonwealth, from species of Aca 
known as wattles— the gum being usually known as 
wattle gum Most of it is very pale m colour and suitable 
for the manufacture of adhesive mualage t oes n 
present any particular differences from ordinary acaci 
gum or gum arable that call for notice . . i ^ 

There are, however, a number of other Australian 
gums, which have been investigated, 

Imperial Institute, and which although not . 

articles of any importance, show sufficient poss 

tobenoticedhere Theonlyonestowhicbattentionwill 

be drawn are the following — 

1 Gum from Macrozamta ferowshana 

2 ,, Macrozamta sptrahs 

3 , Ceropetalum gummtierum 

4 „ Ceropetalum apelalum 

5 „ Fltndersta maculosa 

The gum from Uamzamta ptromhann is ™ 

New South Wales m gattened pieces somewhat resem- 
bling ordinary button lac, but much paler m colour 
It absorbs water m the same way as does gum tragacanth, 
swelling to about one hundred times Its origi 
It then forms a perfectly transparent jeUy the gum 

from Macrozamta sptralts is found in New ou 
and Queensland, and 15 soft when collected, but “on 
hardens to scaly 

gums have the following 


in the same manner 
perowskiana The two 
compositions — 


Aiabin 

Metarabin 

Water 

Ash 


94 
77 22 
102 
14 81 
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These gums resemble cherry gum, and to a small 
extent gum tragacanth The gums of Ceropetalum 
gummiferum, the " Christinas Bush ' of New South 
Wales IS exuded from the cut ends of the wood and forms 
tears of a fine ruby red colour, or cakes which have 
little colour but which impart a rich orange brown 
colour to water The gum of Ceroptlalum apetatum is 
similar, but has a marked odour of coumarin, which is 
present in considerable quantities m the bark pf the 
tree 

Both these gums contain tannic acid but also con 
siderable quantities of actual gum They are therefore 
intermediate in character between the true gums and 
the kinos which are very often referred to as ''gum 
kinos although they are essentially tannm compounds, 
and are therefore not described here 
llaiden considers Ceropefalutn apeiahm as worthy of 
note as an av ailable source of coumarin, and states that 
the presence of that substance sharply separates the 
two gums The following difference dso appears to be 
constant The ash of Ceropetalum gummxferum is quite 
white while that of Ceropelalum apelalum is dark brown, 
very bulky and difficult to ignite It contains but a 
small percentage of iron but manganese is abimdant 
The composition of the gums is shown in the 
following table — 

C gutnmttervm C 

Tanruc acid estimated as edio- 
tamiic acid 16 76 6 35 

Phlobaphenes (soluble m alcohol) 19 5 12 2l 

Phlobaphenes (insoluble inalcohol 
together with metarabin) 4l 6 52 09 

Coumarin ml (variable) 2 to 3 

Accidental impurity 2 5 2-0 

Moisture 16 7 20 4? 

Ash 1 8 3-44 

The gum from Fhndersta maculosa the so-called 
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leopard tree of the interior of New South Wales and 
Queensland, is obtained as an exudation from the 
steins and branches during the summer months. It 
makes an excellent adhesive mucilage, and is also used 
by the aboriginals as food Maiden has examined the 
gum and gives the following analyses of two samples 
from which he draws the conclusion that the leopard 
tree gum is, to all intents and purposes, a good quality 
gum arable His figures are as follows — 


Arabin 80 2% 80 1% 

MetarabiD ml ml 

Water 16 49% 16 4% 

Ash 2 76% 2 63% 


Persian Insoluble Gim 

There are several gums which are intermediate in 
character between the gums ol the arabic type and gum 
tragacanth, m that they are what is colloquially known 
as " semi-insoluble ” that is, they form thin jellies, 
instead of true solutions or stiff semi-solid jellies The 
typical gum of this class is the so-called Persian insoluble 
gum, which IS exported to a considerable extent from 
Basra and other ports m the Persian Gulf Very little 
IS known of the Ixitanical source of these gums, but the 
principal tree which provides the exudation is probably 
Amygdalus lesocarpus The trade is considerable, the 
exports from Bushire in some years reaching the value 
of £65,000 

A similar gum is found m Northern Nigeria and has 
been examined by the Imperial Institute It was found 
to have the following characters — 

Moisture . . 15 4% 

Ash . . . . . 2 42% 

Amount soluble in \\ater . 76 6 % 

Acidity . . .00 
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The mucilage obtained by solution of the gum ui 
water was precipitated bj alcohol and by a solution 
of basic lead acetate, but not by solution of feme 
chlonde, and m these respects it resembles mucilage 
prepared from gum arable bat unlike the latter, it was 
onl> shghtly adhesi\e when appbed to paper The 
insoluble portion of the gum swelled into a translucent 
jellj in contact wntb water 

A similar product from the Gold Coast Colon} has 
also been examined and found to ha^e the following 
composition — 

Moisture 13^®o 

Ash 4-6% 

Acxiiiy iOS% 

It forms a rather sour and brownish coloured mucilage 
To conclude the section of the gums proper, the 
follow mg notes on the chemical constituents of a number 
of the tj’pical soluble gums by Meininger {Arch PJiam 
1910 248 871) which%vill be of interest to those desiring 
more chemical knowledge of the gums than can be 
gone into in detail in so bmited a work as the present 
The author acknowledges the most \ aluable information 
in regard to the above senes of gums to the pubhcations 
of the Impenal Institute 

Gum of Acacia -pycnantha — ^foisture, 1355 per cent , 
ash 0 92 per cent of which 0 28 per cent was Ca and 
0 123 per cent Mg , insoluble matter, 0 G4 per cent , 
- 19 39" The arabmic aad isolated from this gum 
contamed 43 44 per cent of C 6 24 per cent of H, 
50 32 per cent of 0, and 1 31 per cent of N The K 
content of the ongmal gum is 2 19 per cent On 
hydroI}'sis 5861 per cent of galactone, 16 9S per cent 
of pentosane and 2 92 per cent of methyl pentosane, 
are obtained The greater part of the gum is an arabo 
galactane Giim of Acacia homda — Moisture. 15 34, 
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ash, 2 59 per cent , indudiog Ca 1 06 and Mg 0 345 per 
cent , insoluble matter, 0 98 per cent , +53 94 The 

arabmic acid gave C, 44 67, H, 6 19, 0, 49 14 N 0 71 
per cent The N content of the original gum was 151 
per cent Hydrolysis gave pentosane 36 5, methylpen 
tosane 2 82. and galactzme 27 36 per cent Gum of 
Acacta arabica — Moisture, 14 39, ash, 2 41, containing 
Ca 0 765 and Mg 0 106 per cent , N 1 39 per cent 
Hydrolysis gave pentosane 50 43 and galactane 21 85 
percent Gitm of Meha azadtrachia — ^Moisture 35 41, 
ash. 2 99, containing Ca 0 76 and Mg 0 294 per cent 
Insoluble matter, 0 27 per cent «o-5716'’ Hydro- 
lysis gave pentosane 26 27, galactane, 1111 pei cent 
The galacto arabane of the gum consists of laevo 
arabinose and dextro galactose in the proportion of 1 2 
The gum contains 4 49 per cent of N In addition to 
the above gums, the percentages of N found in the 
following were Acacta adans Onit, 1 93, A Senegal,! 81, 
Feronta eUphantum, 153, Anacarthum occidentah^992 
per cent 

Gum Tragacanth 

Tragacanth is a gum obtained by the exudation from 
the stem of Astragalus gummxfer, and other species of 
Astragalus small shrubs widely distributed throughout 
the Turkish Empire and Persia It appears to be 
produced by the process known as gummosis of the 
cell walls in the pith and medullary rays It swells by 
absorbing water and on account of the pressure m the 
interior of the stem finally forces itself out through 
cracks or through artificial incisions which are made 
to increase the flow It is collected when dry and 
graded for market The finest gum which has been 
exuded from the long incisions dnes almost white in 
colour, and in flakes andis known as *' flake ” Tragacanth, 
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being graded according to appearance The portions 
which are forced through more or less rounded holes, 
and which dry m tears or vermiform pieces, are known 
as " vermicelli ” tragacanth The more inferior quali- 
ties are known as "hog" tragacanth Two varieties 
of " flake " tragacanth are found on the London market. 
VIZ , the Persian or Smyrna vaneties Persian traga- 
canth occurs in thin, horny, translucent flakes. The 
Smyrna variety is more opaque and less nbbon-like 
" Hog ■’ tragacanth appears to be little good and is the 
gum obtained from a species of Prunus and known as 
caramania gum It occurs in yellowish or brown opaque 
pieces, and it resembles the genuine tragacanth in most 
respects 

The composition of tragacantli has not yet been fully 
investigated but the part soluble m water appears to 
be a complex acid, which, on hydrolysis yields various 
sugars and geddic acid whilst the part insoluble in 
water consists of a complicated acid which breaks down, 
OB hydrolysis into sugar and bassonc acid Traces of 
starch and cellulose are also found in the gum 

Tragacanth is employed in mediane chiefly as a 
suspending agent m mixtures containing volatile oils, 
resins, or heavy insoluble powders It is official in 
the British Pharmacopoeia which requires it to have 
the following characters Thin flattened flakes irregu 
larly oblong, or more or less curved marked on the 
surface by concentric ridges Frequently 2i centimetres- 
long and 12 millimetres wide White or pale yellowish 
white, somewhat translucent Homy fracture short 
Inodorous, almost tasteless Sparingly soluble in water, 
but swelling into a gelatmous mass which may be 
tinged violet or blue by deanormal solution of iodine 
A«h not more than 4 per cent 

According to Giraud, gum tragacanth contains, on 
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an average, about 60 per cent of a pectmous compound, 
which yields pectic acid on boiling with water containing 
a trace of hydrochloric aad It also contains, according 
to the same authority, 8 to 10 per cent of a soluble gum 
of the nature of arabin, 5 to 6 per cent of starch and 
cellulose and 3 per cent of mineral matter The average 
amount of moisture is 20 per cent 
Gum tragacanth is very hard to powder, and is best 
made into mucilage by soaking the pieces in fifty times 
Its weight of water, when it swells up into a thick jelly 
like mucilage without actually dissolving When dif 
fused in a much larger amount of water it forms a ropy 
liquid which can be filtered Mucilage of tragacanth is 
coloured yellow by solution of caustic soda, a solution 
of the gum gives no appreciable precipitate with borax 
alkaline silicates or feme chloride but is precipitated in 
clots by alcohol Solution of lead acetate thickens it 
and on treating the mixture, throws down a precipitate 
of the gum acids combined with lead 
The cheaper varieties of gum tragacanth are used m 
the calico printing industry, for which purpose the gum 
is first soaked in water for twenty four hours until it 
has swelled to the fullest possible extent It is then 
boiled with more water for about six hours, when a 
thick homogeneous solution results, but which has not 
a great deal of cohesive power 
Gum tragacanth is sometimes adulterated with 
cheaper gums, when in the powdered condition The 
commonest adulterant met with is powdered gum 
acacia 

According to Reuter, if powdered tragacanth be 
extracted by means of 95 per cent alcohol, and the 
liquid evaporated the residue contains a little fat, a 
bitter principle and a trace of sugar 
The tragacanth of commerce is principally obtained 
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from the mountainous regions of Asia Minor, Syria, 
Armenia Kurdistan and Persia 

The following are the pnnapal species known to 
yield the gum — 

1 Astragalus gummtfer a small shrub widely dis 
tributed in Syria, Armenia and Kurdistan 

2 Astragalus adscendens a shrub growing to about 
4 ft in height and found in South Western Persia at 
altitudes of 9 000 to 10000 ft It is also found in 
Armenia and Kurdistan 

3 Astragalus letoclados found in Persia 

4 Astragalus hrackyealyx a shrub 3 ft in height, 
found on the mountains of Persian Kurdistan 

5 Astragalus mtcrocephalus a widely distributed 
shrub found all over Asia Minor and Armenia 

6 Astragalus pycnocladus a Persian shrub, said to 
yield aboundant supplies of the gum 

7 Astragalus slrontaladts found chiefly in Asia Minor 

8 Astragalus Kurdicus a native of Silicia and 
Cappadocia 

9 Astragalus arus found in Persia and Asia Minor 
10 Astragalus parnasst a small shrub found on the 

northern mountains of the Morea 

In July and August the shrubs are stripped of their 
leaves and short longitudinal inasions or slits are made 
m the trunks According to a Bntish Consular Report 
on the trade of Kermanshali 1903-1904 No 3189, 
page 28, " the top of the plant is burnt, and when the 
leaves are all consumed the fire is put out and incisions 
are made ’ The gum flows out and drying spon 
taneously, is ready for gathering in three or four days 
If the weather is fine during the drying process, the 
" white leaf ' form of gum is obtained, this is the most 
prized variety If, on the other hand ram falls, or the 
wind rises, particles of dust are carried into the surface 
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of the gum which thereby loses its whiteness and 
becomes the " yellow leaf ” form, the second quality 
The shape of the incision, of course, determines the form 
of the pieces, longitudinal incisions produce “ leaf " or 
“ flake ” tragacanth, pnnctures yield “ vermicelli ” 
tragacanth, while irregularly'^haped incisions give 
knob-like masses, generally €»loured, and of relatively low 
value Another form, known in Persia as “ Arrehbor,” 
exudes from branches, which have been cut with a saw 
In Persia the productive life of the shrub is seven years 
Smyrna is an important market for gum tragacanth 
it IS conveyed to that port of native dealers, who pur- 
chase it from the peasants, m bags containing about 
2 quintals each It is there sort^ into the various 
qualities in order to fit it for the European market, 
packed into cases containing about 2 cwt and shipped 
to London, Marseilles, or Trieste Basra (near the mouth 
of the Euphrates) is also an important port of shipment 
—{Colcmal Reports — Imfertal !nsMute) 

The exports of tragacanth from Smi^na are given in 
the following table — 

Exports op Gum Tragacanth prom Smyrna 
Year Cwis Value m / 

' 1901 1660 4 040 

1902 3 000 9 577 

1903 2 600 6 237 

1904 2 300 5 104 

1903 1 ISO 8 I6S 

1906 880 5 369 

There are a number of “ insduble gums " which 
closely resemble gum tragacanth in general characters, 
which have been examined in the laboratories of the 
Imperial Institute A gum from Nyasaland, whose 
botanical origin has not been identified was found to 
have the following characters It consists of small 
fragments of translucent gum, varying m colour from 
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pale yellow to deep brown It had a slight odour of 
acetic acid and was almost tasteless On analysis it 

gave the following results — • 

Amount soluble in Hater 32 8% 

MoLSture 15 6% 

Mineral matter 2 57% 

The portion insoluble m water swelled up to a 
translucent jelly, similar to that of gum tragacanth 
The author does not agree with the statement made 
by the authorities of the Impenal Institute that in- 
soluble gums of this class have at present no commercial 
value unless they can be obtained, like the well known 
insoluble tragacanth gum almost free from colour. 
Dark-coloured low grade tragacanth commands a market 
for certain purposes where colour is of no importance 
at all, for example, m the manufacture of fumigating 
pastilles and other articles, where fine powders require 
" binding ” together 

A sample collected m the Bukedi district of Uganda 
was examined It is a gum locally known as " Nongo,” 
and IS derived from a small tree which has been identified 
as Albizzta brownet On analysis it gave the following 
results — 

Moisture 16 9% 

Mineral matter •16% 

Dirt 2 7% 

In order to effect any appreciable solution in water, 
it was found necessary to allow a small amount of the 
powdered gum to remain in contact with a large volume 
of water for fi^e or six days with continual shaking 
The solution so formed was rather gelatinous, and was 
so viscid that a 1 per cent solution was found to have 
approximately the same viscosity as a 20 per cent 
solution of Sudan gum acacia A 10 per cent " solu- 
tion ” furnished a thin jelly m which a proportion of the 
gum was only swelled np without dissolving 
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THE END 
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COUFLEIE MESCAOTTI.P. ARTTHKETIC VViCb Elemeatacy Mensutatioa By 

H P Gr*ih P CSpT to crown Bvo clotn pit with Key 646 pp Net 6/- 
Complel'' book without Key 600 pp 6/6 net Key separately l/Snet Also ui 
thteeputs PartKjoopp SJtoet FartlKzoSpp J/SaeU Paitlll, toopp 

THE PRINCIPLES AND PRACTICE OF COliraESCIAL AIUIBMETI& By P W 

Norris M A B Sc In demy 8vo doth aca pp Net 7/6 

COTJNTIRG HOGSE MATHEMATICS By H W Powurr and \V Niestiit A S A A 


LOQAEUEMS for business purposes. Bj H W Forsitt asd W NiCKim, 

A3 AA In crowo 8vo. limp cloth . Net 

RAPID METHODS IN ASITHMETIC By Jana JownsTOH Revised and Edited by 
G K Bucknall a C 1 S (Hoot ) New aod Enlarsed Edition In loolscap 
Svo cloth 96 pp Net 

EXESOSES OS RAPID METHODS IS ARnHMETIG, By Joui Josmtov In 

















Net 2/ 


INSURANCE 

tSE ELEKERTS Of QISDBiFtXli By J Alfuo Eke Id cn« 

_ PP 

HSTJEAMCE. ByTE-YocsoBA FSAS A complete »nd pract . 

W til sect oDs onWotkinensConqiensetoon Instwnce by W R Stsoho FIA 
aod Ybe National iQsDtance ScixcDK by VyrEAH Mark FFA. FlA. Ttnrd 
Bditico R evised and En aryed. In demy Svo doth gilt 440 pp Net 10 8 

GUIDE TO LIFE ASSUBANCE. By S G IflCH P I A In crown Svo c otb e I 
^ mpp Net S/6 

nSUBANCE OFFICE OROAKIZATTOIL UANAGEBEm AND ACCODNTS. By 
T £ Youna BA ERAS And StcWAJU) MAsrsKt A.CA Second idij oD 

Revised Iti d»aiy Svo c oth gdt >46 pp. Net 

QUIDS 10 aUSZNG INSVXASCB. Bt lUnKV Kcatx Id eroiro Svo cloth g It 


OF BtARINE LAW {Sap 10 ) 

SHIPPING 


Net 3/6 


SHIPPDIO By A Hail and F Hkywooh In crown Svo doth T 36 pp Net Z 
SHZPFQrO OS^CB OROAXIZATION WnAOEUENT AND ACCOUNTS By 
A t>KfD Caitekt in demy Svo doth gilt, aoj pp Net 61 

TEE EXFOansf BANOBOOK AND CCOSSARF By F M Docemev tV h 

CONS^AR RE^IRBUCDimiDaEXPoiETraS And SBIfP^S TO ALL FARTS 

OFTRZWOBLD By I S. Now«»r lo crown 8*o c otb 8 j pp Net 28 

CASE AND TRIEOin COSTS. The prmeiples of caIcua on relAtine to the cost 
of Apd ire gbt on scA oc comreeic a1 cases By A WE CkOSfIELP la crown 
Ivp cloth 6 a pp Nek SJ 

BQWTO DO BOSfliESS WITH RUSSIA. ByC B W Fstinsgoir end W Bakme* 
SiiTE« Ib demy Svo doth aoo pp Nit 5/ 

SECRETARIAL WORK 

COMPANT 8 ECBEIASUL WORE. By E Maktim FCLS la ciewa 8 w, 

OUIDE TO^cSuPANT SECSETARUL WOBS. 1 


I OiPXAN ACJ 8 la 


ODIDB FOiTiot cSwA’^^SECRETABT Bv A»tmua Com P C 1.S IJ ul 
Rated with 76 fauinule lottos Second Edtinn Rev»ed and Enlarged In 
demy svo doth^t <i»PP Bet 6/ 

SECSEtART S HANDBWE. Ed led by HcAtCKT E BtAtit In decay Svo 

THE*(^^|jIU* fSlAKUAL. ByCoMion Pai-ih erCrm Iim Barricter u Iaif* 

^ And E.vEsr JtAenir FC IS Id CTOwn »«> c oth g it rja pp Net Jfl 

PROSPECTUSES BOW TO READ AND UNDERSTAND THEM. By Ph lip 

- . T ovay FCI4 In demy Svo cJoth e It toy pp Net 1/6 

OtJTUNBS OF TRANSFER FROCEDQRE IN CONNECnON WITB BtOCSS, 
SHARES, AND OEBENTURZS OF SOINT STOCK COSPAB1E& By F O 
Head BA t<3zoQ) o/ LiiKoIns Ik" Bemstrr-eJ-Lav In demy Svo c oth 
. rit irrpp Net S/8 

WHAT IS THE VALUE OF A SHARE ? By D W RossTrEK. In demy Svo 1 mp 

cloth ao pp Net SVU 

BOW TO TAKE KHUTEl Ed ted by E Maktiw P C I S Second Ed I on 
_En)ai'ed and Revised In demy Svo c oth ia6gp Net 2/8 

DIUnOMART OF SECRETARIAL LAW AND FRACtlCB. A compreheos ve Ency 
c opaed a o< uilormation and direclKiD on all mat cm cixinected with the wnrfc of 
a Company Secretary Folly lilnsCrated w tb the necessary forms and doc: 


V PCIB. 

bait leather gi t ion pp Third ^ too Revised and Enlarged 

Pi^MILE COMPANY FOBaiS. J'"- 


EdMcd by Picnae Tovb 
-• Eat 00 R» — -■ — ^ 
w P si 


*^et 42/ 


INCOME TAX 






SiiESiU^iSB:^ Bf w 

l?6pp 

PBiCrnC&L SAtESMAKSHg By ^ 
etc. la ctown 8vo cloth 337 pp 

COaiUERCUL TB&TCLUNG By Aima B Bou. la 

tfapp 


CoxBioNaadG £ CsiussAis laerojraSro eIo± 
Set 

C. FoinfR assisted by 29 expert Salesmea 
8vo doth pit 


BUSINESS HANDBOOKS AND WORKS OF 
REFERENCE 


Student aad the anden rsxQ of affatrx. W<tb ansitfous mans il 
(acsiiule business lonca and docaacats diagrams etc la 4 


vols U gi 


£3 


450 pp) doth gilt 

HaH leather pit {let £2 l£g. {jj 

COMUffiPCTAT. S£l£ EI)I 7 CiT 0 & A cocDprebeasiv* guide to business specially 
des gned ior eomineicial atudeau derkt and teachoa. Edited by Kobskt W 
Holluid M a M Sc. U. D Astisied by vpvarda ci 40 Special its u coo 
tnbutort With many map; iBuaUaiMia ttoctunecia Piagrams et& Complete 
IS a vols crown 4to doth g It about 980 pp tnnoUad edges Kst 13/ 

BirSOTESS BAS S OUtDR Edited by I A Starea BA LL 6 Seventh Edit 00 

Revised Inerowo 8vo do b jaoRi Het 8/“ 

COUIoiElCUUi ASSmiATIOKS ByE J Pairt BSc. FIC PCS In crown 
avo doth pit tojpp Net ao 

ucTffRES cy ssrrrssr ookbeece Kcitmota rsiycE. orsuRixcE, 

BaSlASS ARt) QIBUSTRY By the Rt Hoh FtthtMca HvTS jAcMSH G 
Aamtacs Stfirii UA. DUtt Robirt Baoes C.B etc In demy 8vo cloth 
me 295 PP Ket ;/s 

TBE BODES ADD THE STOCE An> SHAfiE BARms. By Emu. Dayna, 
la crows 8vo doth 124 pp Dtl il 

IBE ETpIUnOS 0; TBS MONET MABEBt OSSS-ISUI By Eu.is T PowstL 

tLS (Loud) BSc |B OB) (Lend) In demy Avo dothme 748 pp Hat 10/9 
THE mStOBT LAW ARB PKAtTICB OP THE STOCK EECBANQE. By A. P 
Poity B A Batruur at La<s and f H CARRvtataa Couth of llU Sloct 
RsThong/ Thud £d 1 on Revised la demy Svo doth gilt 348 pp jlst j/g 
DICnONART OP TEE WOSLS S COHBEBCIAI. PSODOcnS. By T A. Slater 

B A. LL.B (Lund ) Second Edition In demy 8vo cloth 170 ^ Het 8/8 

ZQ^GKAFH ClFBESS. A ondeosed vocabtdary of coroooooa pronounceable 
artihcial words sU ot ten tette s By A. W E Croevirld Sixe xz in by za 0 

cloth Het 21/ 

DISCOUNT COraasaON ANOEROSERAGETABLES. ByERKesrHEAnircaAii 

Sixe 3 1 by 4) in doth 180 pp Net Vt 

BUSCIESS TERMS PHRASES AND ABBRETUTlOnS Fourth Editioo Revised 
and Enlarged In crown 8vo cio b 280 pp Kel 8/ 

MESCANTILE lEZlSS ANB AfiBSETUnO>S Contauung over i too erms 
and soo abbreviat one used in commerce With deftn tiout Siae 3 in by 4} n 

doth 125 pp Net L 8 

IBAMWAP RATlNa rALDAHONS AN 2 > EtCOME TAX A 5 SE 5 SMISTS Bv 

F A MncBESoN In demy 8vo cloth gat Het S/6 

THE TRADER S GUIDE TO COUNT! COURT PROCEDURE. In (ooUeap 8vo 

cloth rri pp Set VS 

A COMPLETE GUIDE TO TEE WPROTEMOIX OF THE MEMORT By the U e 

Rev ] H Bacom In too scap 5 -o cloth xi8 pp Net VS 

BOW TO srUDT AND REHEKBEK. By 8 f Oavixs Hied Edition In 

crown 8vo Met Bd. 

TRADER S HANDBOOKS. In crown Syo cloth a 9 o pp. 

Drapery and Drai^ ? 5 

T S. W Piuaeia 


Each Met 





CVIDE TO COXPASrt LAW By R W 06E MA MSc ILT> In 

crown 8vo cloth gilt 2oj pp Het 3/8 

ESlMDfATIOII MOTES OH COMPANY LAW By JL W Hoia»)JD OBE MA 

MSc- LLD Qoth 6} in hyjjin 56 PP Net V 

C0KPAM1E8 AND COlffANY LAI? Topetbec wth the Compao u (Conso idntion) 

Act 1908 and the Act of 19x8 By A C. ConbiAxx. LiIB (lond) Second 
Ediuon Revi^ In demy 8yo dothsdt 348 pp Net 8/ 

COMPANY CASELAW A d gest of leading decBBos By F D Heap B A (Ojton ) 

In demy 8vo cloth gilt 9UPP Net 7/8 

THE STODETfl’S GUIDE TO SAILWAT LAW By AniHtf* E Ckapkaw M A 

LLD (Camb) In ccown 8vo doth gilt non ppL Net 3/6 

EAILWAr (REBATES) CASE LAW By Geo B Lksewpsic In demy S o 

olotb gilt 450 pp Net 10/6 

THE LAW RELATIHO TO SECRET CDMMlSSKniS AND BRIBES CHRISTMAS 
BOXES GBATUEriES, TIPS. *te.) H>» Prarcstan ol Compbon Act. 1906. 

BvAi,b»«tC>ew Baf' uler-t> Id demy 8vo doth gilt 19S pp Net 6/ 

WHABITKD HOUSE DUTY ByW E Shblumo IndemySvo cloth g It 357 PP 

Net 12/6 

THE LAW Of CARSUGE By I E R SxEnigMs BA. of tiu SfidJft Tmpli 

Btmslrf ai Laat la demy Sim doth gilt 34a pp. Net 5 / 

THE LAW RELAIYHO TO TEE CARRIAOS^ £T LAND OT FASAENGERS 
ANIMALS AND GOODS By S W Clajuk of Ita MuUJt TempU BamsSa 
«g latf In demy Jvo cJolli gilt jjo^ Net 7 6 

THE STUDENT S GUIDE TO BAMraUPTCY LAW AND WINDDia U? OF 
COICANIES By F PortKB FAuettT Ba. LL.B Barrtsler ai Ua In 
crown ivn ciotb 196 pp Net 2/6 

BANESUFICS DE^ OF ABItAMGElIEIIT AND SOLS 07 SALE. By W 
VAtEnnwe Bali. MA. eod G Mat* BA ftirru/erj-af Lew TBirdEaton 
_ Revued ind Enlarged Is demv 8v9 doth gUl j6* pp Net 6/ 

GUIDE TO TEE LAW' Of LlCEKSOfO Tb« HaodbooK for all Lcence Ilodere. 

By I Wtiu THATCRiet tn demy Avp ciotb gilt 198 pp Net 

LAW OF REPAIRS AND OHAFlDAnORS. A ffaadbook tor Srudeote osd Prte- 
t tenets Gy T Cato VVonroib MA LL.D la crown 8vo cloth 

THE LA^ OF PBOCEDUHE. A Handbook lor Stodentt end Prset t odui 

W NtKSHARD Hieatgt LLD In demv teo doth gilt i2tpp net 

BANDBOOS Of LOCAL GOTERNUOn LAW By ] WgLU THATCRt* In 
iWR crown 8vo cloth gut i;o pp Net 

TEE LAW RiXATINa TO TEE ffgPJt ITS PSOTECTtON EDUCAim AND 
EMFLOTMENT BylLW Kocuim OBE MA, MSc LL-D In demy 
8va cloth giit Idd pp Net 

IKCOUE TAX AND SUPER-TAX LAW AND CASES iSre p 6 ) 


'tt 


FOREIGN LANGUAGES 


FREKCB COURSE. Fart L In crown Svo izo pp Imp cloth Net 

FR£HCH COURSE Part H. ( In prfparaiiM) 

PROGRESSIVE FREBCH GSAMMAE, By Dr F A Hesccock M A Net 

(Alungvos Fsrtl RGoet Fhetaz/SneO 
Ecy Net 

EASy FRENCH COVTERSATIOTAL fENlEHCES InctownSvoj pp Net 

ADVANCEDPRERCHCOKVERSATlORALEXEftCISES Incrowii3v xapp Net 
TOURISTS VADE MECUM DFPRaiCB CDIXOGUIAL CONVERSATION Handv 
s xe for the pocket ciotb Net 

FRENCH VOCAEUEASIES AND IDlOXtATIC PHRASES By E J Keatsy B A , 
In crown 8vo tjx pp Net 

GRADUATED LESSONS Df COBMEsnAL FRENCH By F MasiofN In crown 
«v- c th fcopp Net 

FRENCH ENGLISH AND ENGLISH FRSfCB COMMERCIAL DICTIONARY By 
F W S«irH In crown 8vo clodi fTdgp Net 

COMMERCIAL FRENCH GRAMMAR By F W »L DaaesR M A. B ts L. In 
CTown Svo eoth eii tan nr. Net 

CONVERSATION By V P 
Net 
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EF^SII TESBS. Ss^olar and Ineepla* G R. Uapcosaui la crovn 8vo. 

dolb tSopp Hel 

COUUEECUL COSfiZSPOHDSiCEIN 8PJ>inSH.Ia<Town 8vo cloth 240 pj> Net 
UUIU&L OF SF&NISB COtHCEBaAli CORBKSPONOENCE. By G K 
Micoo-Jjan In crown 8vo cloth gill 428 pp Nel 

LESSONS IN SF&KISB COUaiERCUL COBBESrOHCENCS By the same Author 


BEADHyaS IN COMSEBCUL SPANISH. WiOi Notes sod Trai 


SPASISB CXIHHEBCUL PHRASES. With Abbcevutions anil Translai on Id 
crown 8vQ ta pp Set 

SPANISH 20SINESS COSTERSATIONS AND 0(TeBVIEI75 VV th Con-espoadence 
Invoices etc la crown 8vo ^ pp lunp ctocli Net 

SPANISH ENCUSH AND KSaUSBS^UaSB GOKMESmi. DICIliNfAR? By 
C It UaccoMUO la crown 8vo cloth gDt 6:72 pp Net 

COHKERdAL AND lECSKICALTCBlIIS IN EMGUSS AND SPANISH. Bv B D 
Momtxviroe BA Iq ctowq Svo Mel 

SFABISB IDIOHS with khciz ^nyhsh Eonmlents By the tame Author la crown 


CQUMERCtAL TIAllAS GaASWAB. By Uict Ri«i In crown Svo cloth 
KERCW^ COBPXSPONPESCE EogliblulaD In crown tvo cloth 

ITAL&^^OSINESS IXTISRS By A VALoi<(iot.i la crown Sra 4S pp Net 
SASEin 8 DIClIONARY OF IBB ITAUAM AND EN6USS LAI OV/(.£S By 
J DavsNeoar aad C CowuaT Twovoluises In demy Svo cloth gilt about 
> 500 pp Net 1 

msCCLLANEOUS 

PBAOnCAl. PORTUaOESE GBAKHAR. By C A and A TOLhoaMo la ctown 

BERCANT^ ^BH^PONtlOICE. EDtii^FUfthChRe. la crown Svo do h‘ 
25c pp Net 

LESSONS a PORXIQCESB COHAIEBaU. C0S&E5PPNDENGR By C K 

Maccokxip Io rows svo, do K loSpp Met 

DlCrnOSABt OF COMKEItaM CORRE^HPENCE W IBGLISa. FRBSCa, 
GER9IAN 8PAN1SS, nAUAN PORTDQCLSE, AND BBoSlAM Tbu-a 
K'Viied Ed ticn In demy Svo cob 7iS pp Met 1 

FOBEIQK CORRESPONDOrr By Ln s bavtss In crown evo clotb 
So pp Met 

COBKE&ClALmtUSINnVELAKGIIAGES. BeuK about cptxi terms ssd phraces 
used In commerce inib sbeir e^uiva cats m Iweacb Cermau Spani^ and 
lu an SuBji byrjn dotbiiSpp Met 

A MEW DICmOMABS OP THE POTTOGBESE AMD QtGUSE UlMGIIAGES. Baled 
on a manusccipt o( Julius Conet by H Slicnacus Is two parts demy Svp 
cloth gilt 1 478 pp Eacli, Met 1 

Abridged Edition, 783 pp (two parts m one votume) Net ] 

INIERNATIOMAL TCCBKICAt, DICTKIKABT IN jatGLISE, ITALIAN FRENCH, 


PITMAN’S SHORTHAND 


All hooks are 10 ktolKOp 8vw taa laden othermse stated, 

IMSTBOCnON BOOKS 

CVureae}' E4ttv»r 

FITUAN S SBORTBAND TEACHEH AneteoieMaryworlcsuitedfarself instrucUon 
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pmiiN 5 EXERCISES IN Bosoress sborthanp Cf /s 


GRAMSIAtOGUES AND CONTRACTIONS 

GRilOUlQOUES IKD COimUCTIONS Tn- uv n cInSn 
TEST POCKET IlSI OF GEAHXaiAGUeS IND aHTnUCTtOHS OF I 
SBOSTliASD 3>iri by JmttMh 
EXERCISES ON TEE CRluaULOCVES AND CONTRACTIONS OF ] 
SaORTHlND By J 1- c Oiiow I Shw band » IB hey lb * 


SnORTUAND DICTIOVVRIES 


SHORTHAND PHRASE BOOKS, ETC. 


B-oildsra and Dro? Piowsion Trades. , 

HsTa! and m P^S’S 8EKffl*HlHD 6y H 


I ccQwa fivo 


Bvuldsra and ConttaMO^ pionsioa Trades. 

HsTa! and to wS^S’S SEKffllHlHD 6y H Djc 

UEDICAL plca^eogiams OuMines and Abbi 

BHoSI^'^K’S guide. ByV«ca».E Ccu..»ca ACIS 

mCTATIOS MD SPEED 

M - ‘v « " 

REPOETIHO PRACTICE, lo ca.imi In crown Stfo cloth 

MDQMSSIVE DICTA^ « niCTMK»^XI»C*^ *" "°’™ ® 

In ecown ?vo coftRTRAl® By Ctoacs Bsow* r 

B80W8 S SHORT COTS 01 SHORTBAND 

, , ‘ ^gJ y oiBTTtr rrrTBT By W B Bortova and W p sxart ^ 

THE STEKOGBAPHIC EXPERT t>7 ^ c-vi. 1/ Ksy 

SBol^ra ABB COSCCRCIAI" LtftE^vriJl'tB* . gad other Pr w s 

re 0 B^^,Speu»e«^ ol^ Style SeP 

' s;, 

SHOETHASB READISO BOOKS 
la tbe Etementaiy Style 

trated 


LEAlBrn^SlHlND ^ADER. 

KVSW MU 

PTMAH’S PHOSOGRAraC »® Vo^i'itJXKSwii 

QUmVER S VOYAGE TO U li-gW gT {uusUaled 
ABDOT^ 


■ Wth Key Cloth 
[rated 2/ ^o’b 


TALES AMD Sttriuiuso. "~ 
TALES 07 ADVEHTDRE 
THE BUBAWAY AIRSHff AKDO 
SEE SILVER SHIP OF MEXICO 


Story 

aoth 

No.n 


jJ J H IVGRAH* 
No 1, 

TH^EO<« 0?™sA.MS. BNoArthw^Vrar^ aot^^^^ 

“”ss.nw»“SS’ 
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